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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTOR, D.C. 20594

AVIATION ACCIDENT REPORT

Adopted: March 6, 1984

SIERRA PACIFIC AIRLINES
deHAVILLAND DHC-6-300, N361V
HAILEY, IDABO
FEBRUARY 15, 1983

SYROPSES

About 1100 m.s.t., on February 15,1983, a Sierra Pacific Airlines DHC-6, operating
as Transwestern Flight 868, crashed during its final approach to a landing ONn runway 31,
1.7 miles south Of the Friedman Memorial Airport at Hailey, Idaho. Flight 868 was a
regularly scheduled commuter passenger flight between Boise and Hailey, Iddn. There
were two flightcrew members and six passengers on board the flight. One passenger
escaped with minor injurli'es§ hut all the other occupants sustained serious injuries I the
accident. There was no

About 800 feet above the small town of Bellevue, 2 miles south of the airport, the
captain reduced power in order to configure the airplane for its final approach.
Immediately afterward, the captain realized that he had lest eleva* - eontrol of the
airplane. The airplane nosed over and descended steeply. The captain attempted to
control the pitch of the airplane by adding power; it began to recover but it crash landed
m a highway in a slight nosedown attitude, with te right wing slightly éown. The
airplane then veered off the highway, struck a 4-foot-high snowbank, and broke apart

The National Transportation Safety Bosrd determines that the probable cause of the
accident was the inflight loss of elevator control following separation of the control rod
from the torque tube at a connection where the company's maintenance department had
used a nonstandard, unsecured bolt, which the company's inspection department had failed
to detect. Contributing to the uecident was the company's failure to maintain the
separation of maintesance and inspection functions required by the maintenance program
approved by the Federal Aviation Administratien, and the failure of the FAA to det~et
the company's deviation from approved maintenance procedures (Uring surveillance
inspeetion.

1. FACTUAL INFORMATION

11  History Of the Flight

On the morning of February 15, 1983, the flighterew of Transwestern Airlines Flight
868, a deHavilland DHC~6-300 (Twin Otter), N361V, prepared for its regularly scheduled
passenger roundtrip f1it to Hailey, 1daho,from Boise, Idaho. Although Transwestern had
the mute authority and marketed the mute between Boise and Hailey, the operation of
the flight was under the control and direction of Sierra Pacific Airlines. Under an
agreement between Sierra Pacific and Transwestern, dated October 14, 1982, Sierra
Pgcific provided & DHC-6-300 Twin Otter with pilots, flight attendants, maintenance
technicians, and flight-foollowing to meet schedules provided by Transwestern.

e e B
L e e
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Transwestern provided fuel, consumables, and ground handling. Sierva Pacific conducted
the DHC-6 operation under 14 CFR Part 135. The air service between Bois¢ and Hailey
was inaugurated on December 13, 1982.

The flightcrew members had flown N361V the day before and were nat aware of any
discrepancies in the airplane. On the morning of February 15 the airplane had been given
routine field maintenance by a contractor, Western Aircraft Maintenance, ine., of Boise,
Idaho; and the crew did a routine preflight check. Six passengers were boarded —Eve
adults and one c¢hild. The cargo consisted only of baggage, and nearly all of it was lkoeded
in the nase cargo compartment of the airplane According to the weight and balance
release form, the takeoff gross weight was 11,084 pounds, Weather eonditions along the
route of flight were high scattered to broken clouds with visibility better than 20 miles.
The company had a stored instrument flight rules (IFR) flight plan for the route on file
with the Sait Lake City Air Route Trgf‘i:}omoi Center (ARTCC), and the captain
obtained his flight releese from the pany by telephone from its headquarters in
Tucson, Arizona. Since the terminat-snd en~route weather indicated that the flight could
be conducted under visual flight Tules (YER), the flightcrew cancelled the stored IFR plan
at 1014:42. 1/ This was eontrary {0 company procedure, which required that a flight pian
be filed for all flights.

Flight 868 obtained taxi clearance to runway 10L at 1019:06 and takeoff clearance
at 1019:56. At 1021:47 Boise departure control established radar contact with the flight
and, 35 minutes later, informed the flightcrew that it was leaving the terminal radar
service area. At 1031118 radar service ended whren the flight was about 22 miles east-
northeast of Boise. The flight proceeded to Hailey at an en-route altitude of
9,500 feet2/ and at 120 knots indicated air speed (KIAS}. The alr was smooth and the
flight was uneventful until about 40 minutes later, when the airplane reached the small
town of Bellevue, about 2 miles south of the Friedman Memorial Airport.

In accordance wi! the local airport arrival procedure, the captain began a descent
by reducing power about 15 miles from Bellevue. The descent was made at 500 feet per
minute at 140 to 150 KIAS in order to cross Bellevue at 6,000 feet, or about 700 fee
above ground level {a.g.L). On reaching Bellevue, customary loeal pilot technique Cane
for further reduction of power to 10 pounds per square inch {p.s.i.) of torque
pressure 3/ and application Of noseup elevator trim to slow the airplane to the flap
extension spead of 100 KIAS,

At 100 KIAS the captain normally lowered the flaps tc 16% This technique generally
established the airplane on a normal descent to runway 31, consistent with the visual
approach slope indicator for the runway. However, when the captain of Flight 868
reduced power to 10p.s.i. of torque pressure, he could not control the co: i
change in nosedown pitch using the elevator. The captain felt no binding in the control
system with fun forward and aft movement of the control column. He told the first
officer, We have a problem.”" The first officer instructed the passengers over the publie
address system to meke sure that their seatbelts were fastened and radioed the airport to
"clear the area for an emergency."

1/ All times in this report are mountain standard time based on the 24-hour clock.
2/ AR altitudes herein are above mean sea level, unless otherwise indicated.

3{ The torq’ue being develotpe by the engine is presented on a cockpit instrument in terms
of apressure proportional to torque.
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The captain recalled that the airplane pitched nearly straight down almost
immediately after he had reduced power at Bellevue. He attempted to level the airplane
by applying full power to both engines and did not remember reducing it at anytime
thereafter. He could not recall if he had used elevator trim to level the airplane at
anytime. Realizing that he could not make a landing at the airport, the captain
attempted a landing or US. Highway 75, directly “elow his route of flight. The airplane
had J& begun to recover from the dive when it struck the highway. The captain could
not remember, but the first officer believed that the airplane was traveling about
120 KIAS or impact, with a 30° to 35° nosedown attitude. The flightcrew members
estimated that it was about 30 seconds from the time they first recognized the problem
until impact or the highway. They could not recall any events following the impact.

The passenger in seat 3C sat up in his seat when the airplane wes "very low" (adbout
100 feet above the ground), and he saw the highway and vehicles coming toward the
airplane through the cockpit windshield. The passenger in seat 6C saw the pilot
"franticelly turning something above the windshield.” The passenger in seat 2C saw that
the pilot was "madly going up and down with a big lever overhead.” The passenger in 4C
said the pilots "looked excited" end both were reaching upward. (See figure 1 for seating
arrangement in N361V.)

Motorists traveling nerth and south on Highway 75 who witnessed the accident
indicated that the airplane's nosegear and right main landing gear Were the firs? to strike
the highway. The airplane then veered off to the right side o? the hignway, struck a snow
bank, cartwheeled, and broke apart; there was no fire. As a result of the crash, the crew
and five passengers were seriously injured, and a 1Z-year-old boy escaped with minor
injuries.

Operators at the airport, local authorities, and other persons in the area did not
receive reports of a signal from an emergency loeator transmitter (ELT).

The accident occurred about 1100, 1.7 miles south of the airport on U.S. Highway
75. The coordinates of the accident site are latitude 43°30'N, longitude 114"18'W.

0 Injuries to Persons
Injuries Crew Passengers Others Total
Fatal 0 0 ¢ 0
Serious 2 5 0 7
Minor/None 0] 1 0 1
Total 2 6 0 [
1.3 Damage to Aircraft

The aircraft was destroyed.

1.4 Other Damage

None



18 PASSENGER SEATS

Figure 1.—Oeccupant seating arrangementin N361V. The "X's" represent
the passengers' seated positions In the airplane.

1.5 Personnel Information

The captain was qualified and certificated for the flight. He had aceumulated
a total of about 12,000 flight-hours at the time of the accident, of which about
1,000 hours were acquired as pilot-in-command in the DHC~8. He had been on duty for
7 hours within the 24-heur period before the accident, Gee appendix 3.)

The first officer was qualified and certificated for the fight. He had flown a
total of 275 flight-hours,of which about 100 houss were flown in the DB/ -6. He had also
been on duty for 7 hours within the 24-hour period »efore the aceideit. (See appendix B.)

B Aircraft Information

N361V was owned and operated by Sierra Pacific Airlines. The airplane was
type certifieated in accordance with Civil Air Regutations (CAR)3, dated May 15,1956.
The airplane received a standard airworthiness certificate in the normal eastegory on
May 16, 1973. It had accrued a total time of 4,795 hours at the time of the accident.
(See appendix C.)

in May 1973, the airplane was purchased and was operated by Intermountain
Air Service, Inc., a predecessor to Sierra Pacific Airlines, Ine. The airplane was
registered to Sierra Pacifie In1979.

On December 15, 1980, Sierra Pacific had checked for pessible loss OF flight
control from stress ecorrosion cracking ofthe eontrol rods for elevator, flaps, and ailerons,
as directed by Airworthiness Directive (AD) 80~-13-11, issued July 1, 1980. The action,
taken December 15, 1980, at 4,344 hours airframe time, was in accordance with



deHavilland Service Bulletin {SB) 390. The last 500-hour {mein base) inspection w:s
performed on May 28, 1981, within an approved inspection interva?, at the company's
maintenance facility at Marana Air Park, Marana, Arizona, at a total airframe time of
4,373 hours. On December 2, 1981, the flight control rods were due for reinspection. The
sirplace was flown 7 hours on December 8, 1981, bringing its total airframe time to
4,591 hours. The reinspection of the rods was not completed until Februery 11, 1982,
because the airplane was partislly disassembled and repsainted during the period
December 16, 1981, to February 3, 1982, by Evergreen Air Center at Marana Air Park.
The Transwestern loge was painted on the airplane st that time. The flight control
surfaces Were rebalaneed On January 28, 1982, after the painting. According to the werk
orders, Sierra Pacific was responsible for removing and reiastalling the flight control
surfaces On Mareh 12, 1982, the reir-tallation of the flight control surfaces was checked
in a test flight. The controls were determined to have functioned normaily during the
6~minute test flight. The total airframe time remained at 4,594 hours after the flight.
The airplane was not flown again until about December 13, 1982, but nermal reinspection
of tie flight control rods was performed by the company on November 5, 1982. No
defects Were reported.

On about December 13, 1982, the airplane was flown to Boise, idaho, to
operate on Transwestern’s routes from Boise. Western Aircraft Maintenance, Ine.,
performed some unscheduled maintenance on the airplane on that date; also, on
December 20 and 21, 1982, it installed a rield Aviation, Ine., baggage pod On the
underside of the fuselage to accommodate snow ski equipri.ent. Following the installation,
! girplane’s empty weight and bslance was recaleulatad. The new empty weight
averaged 7,623 pounds and its center of gravity {c.g.) was 216.3 inches. These were last
recorded on December 23, 1982. In addition to some unscheduled maintenance, Western
Aircraft also performed two field base inspeetions (108-hour intervals). The first was
completed on January 4, 1983, at an airframe time of 4,673 hours, and the last was
conducted on February 5, 1983, at an airframe time of 4,767 hours. In the last
maintenance, performed by Western Aircraft on February 10, 1983, the left landing light
bulb was replaced and the oil in the right engine was checked.

All pertinent AD's hed been satisifed before the accident. The airplane hed no
known outstanding discrepancies before the accident flight.

161 Weight and Balance Information

The maximum certificated takeoff and landing gross weights for the
DHC-6-300 are 12,5808 and 12,300 pounds, respectively. Several irregularities were noted
on the weight and balance release form signed by the captain for Flight 868. The totsl
takeoff gross weight was 10,884 pounds, although the crew incorrectly report, i it as
11,084 pounds due to an error in calculations. The Safety Board could no: determine the
¢.g. based on the information on the form. All of the baggage was loaded in the nose
compartment Of the airplane, contrary to ecompeny loading procedures, which required
that the first 300 pounds of carge be loaded in the aft compartment. The release form
also indicated that an average baggage weight of 24 ]pounds was used to calculate the
takeoff weight. The company's FAA Operations Specifications do not permit the use of
average baggage weight on DHC-6 flights. Additionally, the release form showed that the
total passenger weight included six adults instead of five adults and one 12-year-old boy.

Using the actual passenger weights and 186 pounds for each flightcrew
member, the takeoff weight and belance was computed to have been 16,637 pounds at a
e.g. of 194 percent mean aerodynamie chord (MAC). This was 0.7 percent forward of the
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forward allowable limit for the takeoff weight. The ianding grossing weight was
10,237 pounds at a e.g. of 19.6 percent MAC. This also was 07 percent forward of the
forviard allowable e.g. limit for the landing weight.

17 Metecrologies! Information
The surface weather observations at the locations and times indicated are as
follows:
0950 - Boise Special: scettered—16,960 feet; estimated broken—
12,000 feet; overeasi—28,006 feet; visibility—30 miles.
1108 - Hailey Specigl: scaftered—20,000 feet; visibility—20 miles;
temperature~-28" F; wind—350° at 5 knotsS; altimeter—30.20 inHg.
1.8 A 1o Navigation
Not applicable.
1.8 Communications
There were no known problems with communications.
1.10 Aerodrome Information

Friedman Memorial Airport, located at an elevation of 5315 feet, is an
uncontrolled airport which makes use of Unicom to broadeeast traffic advisories on
122.8 MHz. The airport serves commuters, charters, and air taxis certified by the Civil
Aeronautics Board as well as general aviation traffic. As an Index A airport, it is
certified for firefighting end rescue capabilities for aircraft not longer than £0 feet. The
city of Hailey Volunteer Fire Department provides the airport with firefighting and rescue
services. The fire department is located two blocks frem the main entrance to the
airport.

1.11 Flight Recorders

No fiight recorders were installed in the airplane, nor were any required by
regulation.

112 Wreckage snd Impact information

US. Highway 7% is straight and level in the area of the accident site and is
oriented on a magnetic heauing of 307'; the highway is 24 feet wide. Three- to 4-foot-
high snowbanks lined each side of the highway and were about 46 feet apart along the
shoulders of the highway. A sparsely spaced tine of telephone poles ran parallel to the
highway 20 to 30 feet from the left shoulder. A pole, located 270 feet back along the
airplane’s projected flightpath in line with the point of initial impact, was undamaged.
The angle between the top of the pole and the point of initial impact was 5°. Skid marks
from all three landing gear tires marked the airplane's point of initial impact with the
highway. The tire marks were initially oriented on a magnetic heading of 316° end were
continuous for about 260 feet before they turned to the right and went off the pavement.
The first tire skid mark on the psvement was made by the right main landing- gear tire,
folloned by the nosegear tire mark 10 feet beyond and the left main landing-gear tire
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mark 4 feet beyond the nosegesr mark. Marks from the left main-gear and the nosegear
tires were on the left side of the highway cemterline. The right tire mark was 468 feet
long. The nosegear irack merged into tne right track at the 345-foot point. The left
track was 272 feet long and ended where the nosegear track began {o converge toward the
right track. {See appendix D.)

At 130 feet beyond the initis! touchdown point, pieces of the right wingtip and
chips of paint were found embedded in the snowbank on the right side of the highway.
There was a large impect gouge in the snowbank where the landing gear tirve tracks ended.
Beyond the impact gouge wreckage was strewn for sbout 360 feet on a path across the
spow 10 to 30 feet from the edge of the snowbank. The major separated seetions of
wreckage were the empennsge, 1he baggage pod, the left engine, the right wing with the
engine attached, the fuselage, and the left wing. A crater in the snow, messiring § fect
in diameter and 2 feet deep, was located between the baggage pod and the left engine.

The eockpit area of the fuselage was demolished. Except for some loealized
damage, the remainder of the fuselage maintained its shape from fuselage station (FS) 188
to FS 406. The empennage had separated from the fuselage in the ares of the milcone
near FS $40. Both wings separated from the fuselage at the front and resar wing-sper
atigchments. The fuselage area underneath the wings was ripped open along rivet liness
the flap actuator, the actuator links, the flap push-pull rod, and the supporting channel
structure were exposed. A breask in the fuselage directly sbove the main landing gear
{FS 240) extended scress the top and down both sides to the level of the eabin windows.
The fuselage was punctured on the right side (FS 144) in front of the wing and below the
emergency window exit, which coincided with the shape of the broken end of the right
wing. There was a dent on the left side below the cabin airstair door.

The nosegear separated from the fuselage at the upper and lower sttachments.
The left main landing gesr remained attached to the fuselage and was relatively intact
The right main landing gear remained attached, but the urethane compression blocks were
dislodged and the preload bolt that held them mIn place was broken. Aecording to the
manufacturer, properly instailed compression blocks do not burst cut unless the design
landing loads are exceeded.

The left engine and nacelle seperated from the wing at the firewall. The
propeller remained attached and was relatively intact. Control system linkages appeared
intact and functional. The turbine section showed evidence of rotational damage. The
propeller of the right engine remained attached. The blades tips were curled and abraded.
About 3 inches of one blade tip had separated and lodged itself into the left inside wall of
the cabin. The right engine exhaust case exhibited torsional damage.

The ELT was installed on the left side of the fuselage just behind the
compartment bulkhead at FS 376. It was found intact in its mounting bracket. The
external antenna was also intact and securely fastened to the outside of the
above the ELT unit. However, the antenna lead-in wire was broken. The seif-contained
antenna on the ELT was in the normal, retracted position. Snow was packed around the
unit and on the ON-OFF-ARM switch. Removal of the snow disclosed that the switeh was
in the OFF position. The ELT battery expiration date was January 28, 1984. The ELT
operated when tested. There was no remote ON-OFF-ARM switch for the unit located in
the cockpit.



1.12.1 Flight controls

Examinaiion of the aileron and wing flap control systems gave ac evidence of
a preimpact failure or malfunction. The flap actuator was in the fully retracted position.
Holes punctured in the fuselage skin corresponded to the inboard flap hinge bolts and
confirmed that the flaps were retracted. The flap and elevator interconnect cables had
broken in the area wher? the empennage had separated. The ballscrew jack was attached
to the flap bellcrank, but the end of the ballscrew jack was pulled free from a fuselage
attachment. Control cables remained attached to the ballscrew jack, which rotated
freely. The associated trim tab jackscrew remained intact on the elevator.

Examination of the rudder control system disclosed that the control cable and
the control quadrant for the torque tube were brcken. However, there was no evidence to
indicate that the separations resulted from a preimpact failure.

Examination of the elevator and rudder trim tab systems showed that the
cables hed separated near the area where the empennage separated from the fuselage.
There was no evidence of a preimpact failure or malfunction of these control systems.

The elevator control cable was broken in two places -- under the floor in the

cockpit and in the tailecone area, where the empennage had separcted from the fuselage.
The control column was broken from the attachment slot for the left bearing, and the

push-pull connecting rod was fractured where it was attached to the base of the control

column. The control cable remained attached normally to the elevator cortrol lever *!

below the control column. The elevator stop cable was broken, but the ends remained
attached normally to the fore and aft pulley assemblies. The examination of the elevator
control system in the fuselage, including all of the pulleys, disclosed no evidence of a
preimpact failure or malfunction.

The remaining elevator control cables in the empennage were attached
properly to the control quadrant. The control rod (Part No. C6CF 1141-1) that connected
the elevator control quadrant to the elevator torque tube was attached properly to the
quadrant, but it was not attached to the torque tube. (See figures 2 and 3.) The standard
parts used to connect the rod to the torque tube were not found. A bolt, similar in size to
the rod's lower attachment bolt, and several washers were found loose within the vertical
stabilizer. The connecting rod was bent slightly, with two dents in the front surface of
the rod. The dents were located 35 and 6 inches from the lower connecting rod-end
bearing. The dents corresponded to the location of a stapbilizer stiffener and web when
the elevator control quadrant was placed in the full nosedown position.

1B Medical and Pathologieal Information

Seven of the occupants were treated for serious injuries Six were taken to
the Blaine County Hespital inn Hailey for treatment. The captain and the seriously injured
passenger in seat 6C were taken by helicopter to the Saint Alphonsus Hospital in Boise.

11 Fire

There was no fire.
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1.15 Survival Aspectis

One of the motorists informed a service station attendant in Believue of the
accident, and the attendant in turn called the Blaine County Sheriffs Department at 1102.
The Sheriff's Department, located in Bellevue, responded immediately and notified area
ambulance services as well as the Hailey Fire Department, whist provided three fire
trucks Sheriff's deputies were on the scene within 6 minutes of being called.

The events just before impact with the highway, during evacuation from the
airplare, and during rescue efforts was assembled from interviews with the flightcrew,
passengers, and rescue personnel.

Ali of the occupants heard the fasten-seatbelt announcement and had their
seatbelts securely fastened. The passenger in seat 8C estimated that the ai-plane struek
the highway 20 to 30 seconds after the announcement. The passengers described the
impact as a 'loud bang" and & "big bump' and said that everything went *around and
around' and ""topsy-turvy." The passenger in seat 8C saw the passenger in 3C ™ouncing
around like a rag dolL"

The captain was thrown ahead of the airplane while stidl strapped to the
remains of his seat by his seatbelt. HiS shoulder harness failed. The first officer's
shoulder harness also failed; he came to rest strapped to his seat and buried under snow in
the cockpit areg. The passenger in seat 3C remained strapped to his seat, but the seat
broke loose and came to rest on top of the passenger entry door at the rear. The seatback
of seat 4C broke but the seat remained attached to the ficor and the seatbelt remained
secured. The seets and seatbelts of the other passengers were undamaged and remained
secured, leaving the passengers in 2C, 4C, 6C, and 8C "dangling' from the seats which
remained in place. (See figure 4 for injury chart.)

)

Psb] AlS* Abdoman Lower | Probadle | Bord | Multiple
Severity | Seat | Sex]Age!Thorax |Spine | Tatrems | Jnternal | Face | Traums

¢ &1 | M| 3| x x

3 o2 | M| oas) x X X

3 sc! F| @] x x

3 sc| M| 30| x X

A | M 12 p 4

3 4C F;: 3% z X

4 6C | F| x :

3 sc| F| 35 x x l
TOTALS 4 3 3 T2 1 |

-

& wabhrevinted Injury Scale™ of Beverity by American Medica! Amociation

Figure 4.--Injury chart.
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The passenger in seat 3C was the first to exit the airplane. He was aware of
the right-side fuselage exits, which were then overhead, but also noted a clear exit route
through the opening in the cockpit. The passengers in seats 44, 8C, and 8C also escaped
through the opening in the cockpit. Motorists assisted them from the airplane.

The passenger in seat 8C was the second cute to escape. She had unfastened
her seatbelt and fell. She was shaken and disoriented, but smelled fuel and realized that
she had to move. She saw the passenger from seat 3C exit the airplane and she crawled
after him. As she did so she saw the young boy (4A) unbuckle the seatbelt of the
passenger in seat 26. A motorist assisted her outside of the airplane and she told him
there were others inside and to call ambulances and fire trucks. The young boy was the
third to exit the fuselage. Although he was concerned about his mother's injuries
(passenger in 4C}, he followed her instructions and departed through the opening in the
cockpit. The fourth to exit the airplane was the passenger in seat 6C. She was the
passenger most seriously injured. She had released her seatbelt and observed the young
boy exiting the airplane and followed him. The fear of fire kept her going until she
crawled 15 to 20 feet away from the fuselage. She and the captain were transported by
helicopter to Saint Alphonsus Hespital in Boise. The passengers in seats 2C and 4C were
the fifth and sixth passengers, respectively, to exit the airplane. They were assisted out
of the wreckage by ambulanee service personnel.

_ Ai; of the cabin exits were found to be operable when the fuselage was placed
upright during the wreckage examination.

1.16 Tests and Research

1.16.1 Metallurpical Examination

Portions of the elevator controi system, consisting of the torque tube,
connecting rod, and a beit, were exsmined in the Safety Board's metallurgicat laboratory.
The rod contained the required reinforcing sleeves; however, it did not contsin the
required stamp showing thaet it had been inspected. The connecting rod is normelly
installed In the elevator torque tube by placing the spherical bearing end of the rogd
hetween the clevis ears of the torque tube and attaching them with a standard AN 174-12
bolt, an AN 960 D418 washer, and an M8 17828-4 castellasted nut secured by an
MS 24665-139 cotter pin. {See figure 5.’ This task is performed from the right si¢e ofthe
airplane empennage and requires removal of a fairing before the work can be
accomplished. There is N0 access piate ON the left side of the empennage for this purpose.
Schematic drewings Of the instailation show the Dolt head facing the ieft side of the
airplane. In this position the threaded end of the bo;: is reagily visible from the right side
of the empennage, end it is relatively easy tc attack the nut and cotter pia from the right
side. If the bolt is reversed, the nut and cotier pin cannc: be SEen without the aid of an
inspection mirror. {Seefigures 6 and 7.} In the following diseuss.on Of the position of the
parts in the empennage, the terms "right" and "eft" ere defined relstive 1o the normal
forward seated position in the airplane.

Torgue Tube Clevis.~-The _levis ears of the torgue tube exhibited considerable
mechanieal damage on their inner surfaces, {See figure &' The inside surfaces of ths
clevis ear sttachment holes snowed damage consistent with contzet with the sides of the
spherical bearing Of rhe cornecting rod. as shown by arrows "r” in figure 8. Howaver,
white paint on the surface Of the clevis eurs between the holes and the cuter edges of the
rod-end bearing demege indicated that the Searing damage had oceurred before the iast
painting Of the part.

%
P



DETAIL A

Upper attachment boir, Part# AN174-12

Washer Part# ANSBOD416

Ao . /

,
, / \ Comter pin, Part# MS24865-159
X ‘ \ Nut, Pan# MS17826.4

Figure 5.—Elevator con’rol installation, from
deHavilland DHC-6-300 PC, Chapter 27-30-50, page 0,
figure 1 (descriptions adced to the illustration for clarity).
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Figure 6.--View of the elevator control rod connected to the
torgue tube clevis, with fairing installed.

Figure 7.—View Of the elevator control rod connected to the
toque tube clevis, with the fairing removed.




Figure 8.—Views ol the mechanical dameage o the inner surfsces
of the glevis ears from the elevator torgque wde. Arrows "E17 and "E27
refer to the left and right clevis ears, respectively.

Figure § shows closeup views of the outer surfaces of the clevis ears. The i
photlogresh in figure 9 shows no serateh marks on the peinted outboerd surface of the 1
elevis exr from the presence of a nut, washer, or hoit head. {Missing peint above the b
hole indicat2d that the elevator had been suspended when it was painted.) The outbo
surface cf the right clevis ear, shown in the right photograph in figure 9, had marks in ¢
on the painted surfsce, indicating thaet & washer, nut, or boit head had contseted t
surface.

Bench mieroscopie examinstion of the bolt hole wails in the clevis e
{figure 10 showed that the left clevis ear had been marked more heavily from the thre
of g bolt than had the right clevis ear.

Bolt Found in Empennage.~--Figure 11 shows two views of the bolt found lo
in the empennage erea. The bottom view shows the bolt rotated about 45° relative to
top view. The overall length of the bolt from the underside of the hesd measu
1.16 inches, and the diameter of the shank was 0.245 inch. An AN 174-12 bolt is 0,.2487
0.2492 inches in diameter by about 1.27 to 1.31 inches in length. Arrow "M7 in figure
shows en ares of the bolt with metal apparently smeared onto the boit. Figure 12 she
this area in greater detail.

The metal smear was dislodged with ultrasonic cleaning in acetone and
identified with x-ray energy dispersive analysis {(XEDA). Figure 13 shows the smesa
metai flake removed {rom the bolt. The metal fragment was placed on & carbon st
aiong with a smeall section excised {rom the torque tube arm for compsarison.
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X~-ray spectra generated for both specimens under identieal electron beam
conditions and time showed that the metal flake was composed of the material as
the torque tube (required materiel for torque tube 6061-T4 aluminum In addition
to energy.peaks from the elements of the torque tube material, the spectra generated
from the metal fragment contained smaller energy peaks for cadmium, titanium,
chromium, and iron, which are representative of a cadmium-plated steel bolt material.
The threaded end of the bolt contained notable wear on the last few thread crowns, as
shown by bracket "W*" in figure 14. Also, each of the thread roots was filled with debris
that XEDA analysis showed to be rich in aluminum and silian.

Spherical Besring Attachment Hole.--The right photograph of figure 14 is a
closeup view of the hole wall in the spherical bearing of the econneeting rod. The left side
of the hole wall displayed smeared metal flakes, and the remainder was relatively smooth.

An XEDA spectrum produced from one of the metal flakes removed from the
spherical hearing hole wall gave spectra for the presence of aluminum, silicon, cadmium,
titanium, chromium, and iron. The relatively strong peak of aluminurn generated m this
analysis probably represents an aluminum alloy. The remaining peaks, however, represent
the surface finish on the bolt (cadmium and possibly chromium), the paint used in the
assembly (silicon, titanium), and the bolt material (iron and possibly chromium).

1.16.2 Airplane Flixht Characteristics

The Safety Board consulted with deHavilland in an attempt to determine how a
DHC-6-300 sirplane would respond if the elevator control rod was disconnected in flight
and the extent to which the airplane would be controllable under the circumstances
related to the accident airplane. Because no tests had been conducted with a
disconnected elevator, nor were any required by regulations, the manufacturer could only
provide flight test data based on a "'stick free' condition. The "stick free' condition
differs from the accident condition in that the test airplane would have been affectedby
some friction from the fight control system, whereas the accident airplane would not
have been affected because the elevator control rod would have been disconnected.

Assuming the airplane was trimmed perfectly during a representative descent,
it would not change its equilibrium if the elevator was then disconnected. A power
reduction to 10 p.s.i. of torque pressure probably would cause the speed to decrease
8 knots, the pitch attitude to decrease 8° to 10° ros®bN and the rate of descent to
increase. This reaction probably would be only slightly different from that of the "'stick
free" condition. It was lez ned that the airplane weuld start to noseup when the speed
began to increase in the descent. However, the airplane would not recover to a level
attitude without the application of more power. The pilot could bring about a recovery
within 700 feet if the maximum allowable torque was applied by about 25 seconds after
the initial power reduction to 10 p.s.i. toque pressure. There is enough elevator trim
control to trim the airplane to nearly its stall speed with flaps retracted. The
manufacturer further reported that flight characteristics of the airplane would not have

been significantly affected by the placement of the baggage pod
1-17 Additional Information

1.17.1 Company Operations

On August 31, 1979, Sierra Pacific Airlines received an Air Carrier Operating
Certificate (No. OS-WE-SO) from the Federal Aviation Administration's (FAA) Air Carrier
District Office {AWE-ACDO-34) in Phoenix, Arizona. The company was authorized to
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Figure 14.--Detached bolt {left) with thread crowns wom at bolt's end
(bracket "W™; metal debris In thread roots. Hole wall (right)
in spherical bearing of control.rod; debris is smeared flakes. "Inboard™
arrow refers to left side of bearing.
Both photographs about X10.

operate Convair CV-340 and CV-440 airplanes under Section 135.2 4/ of 14 CFR Part 135.
The deHavilland airplanes also were operated under 14 CFR Part 135.

The operations specifications of Sierra Pacific Airlines authorized the
company to conduct flights in accordance with the provisions of the Supplemental Rules
of 14 CFR Part 121 (121.41) and 14 CFR Part 135, under the terms of agreement with
Transwestern Airlines Sierra Pacific flightcrews flew Convais CV-580 and deHavilland
DHC-8 type aircraft for Transwestern Sierra Pacific was responsible for operational
control of the flights cowered by the agreement, which were conducted subject to the
terms of its air-carrier certificate. Sierra Pacific's Flight Operations Office in Tucson,
Arizona, exercised operational control and flight release authority. Company policy
required flight releases for all flights, describing the conditions under which the flights
were t0 be made. To release a flight, the Flight Operations Office and the
pilot-in-eommand had to concur that it could be made safely in accordance with Federal
regulations and company policies and procedures. The company also required that either a

VFR o IFR fiight plan be filed for all flights and that the plan remain in effect
throughout the flight.

4/ Air taxi operutions with large aircraft (12,500 pounds or more).
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1.17.2 Company Maintenance Program

1.17.2.1 Personnel

Sierra Pacific was authorized to perform maintenance, preventive
maintenance, and alterations on its deHavilland DHC6 airplanes in accordance with
subpart J of 14 CFR Part 135 (135.411{aX2)). As r~quired by the regulation, the company
had a Director of Maintenance, a Director of Operations, and a Chief Fllot. Although not
specifically required by Part 135 {135.37), the company had designated a Director of
Quality Control, primarily to carry out the responsibilities and duties of a Chief Inspector.
This position is required by the Subpart C of 14 CFR Part 121, Certification Rules for
Supplemental Air Csrriers and Commercial Operators Sierra Pacific decided to appoint a
Director of Quality Control in part to accede to the urging of the FAA Principal
Maintenance Inspector assigned to the company and in part because it was operating large
transport airplanes

The Director of Maintenance met the qualification requirements in 135.39(c).
He had been employed by Intermountain Air Servies for about 10 years as a Director of
Quality Control, and he had held various maintenance supervisory positions with that
company. He joined Sierra Pacific on January 21, 1980, and was initially employed as
Director of Quality ControL He was assigned as Director ¢f Maintenance when the
current Director of Quelity Control was hired in July 1981.

The Director of Quality Control had also worked for Intermountain Air Service
for 6 years. He was the designated Chief inspector for that company during his
employment. He had retired from the company in 1978 and joined Sierra Pacific N July
1981 as Acting Director of Quality ControL. He reported that he was hired to maintain
the airplane cardex files and log sheets, make monthly maintenance forecasts, and make
reports to the FAA. He stated he worked oniy 3 days a week.

The company employed six qualified airframe and powerplant mechanics who
also had authority to perform required inspections According to the company's General
Maintenance Manueal, one Of the mechanics served as a maintenance supervisor responsible
to the Director of Maintenance. Another mechanie served as an airline inspector
responsible to the Director Of Quality Control. (See appendix E for a detailed description
of the duties and responsibilities of the Director of Maintenance and Director of Quality

Control)

The company's FAA-approved aircraft inspection program for the DHC-6
provided for main base, field base, and mechanie preflight inspections. Main base
inspections were to be performed at intervals not to exceed 500 hours time in service, and
field base inspections were to be performed at intervals not to exceed 100 hours time in
service. The company itself did not require specified calendar intervals for these
inspections The main base inspections were always performed at the company's
maintenance facility at Marana Air Park, 15 miles from the company's headquarters in
Tueson, Arizona. Field base inspections were performed either at the Sierra Pacific's
maintenance facility oF at other locations from which airplanes were operated. The
office of the Director of Quality Control was located at the company's headquarters in
Tueson. The company had contracted with Western Aircraft Maintenance to perform
maintenance and field base inspections on N361V. Western Aircraft Maintenance is a
repair station (501-3)certified to perform all airframe maintenance on both small and

large aircraft; it also holds a rating for limited engine and avionics repairs.
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The specifics of the required inspe=tions of the flight control systems were
similar on the Main Base Inspection form and the Field Basz Inspection form. However, a
May 21, 1981, revision to the Main Base Inspection form added a required inspection of
flight control connecting rods in the fuselage, wings, and empennage. The eontrol rods in
the empennage were to be chezked for ™. ..damage, safety, corrosion and security";
bearings were to be checked for *corrosion, cleanliness and security.” The Field Ease
Inspection form does not include this revision because the company oniy required it a?
500-hour intervals and not at 100-hour intervals. The airplane manufacturer's
maintenance inspection program, termed EMMA, consisted of 48 egualized checks
performed at 100-hour intervals. The EMMA inspection schedule required a thorough

examination of the flight control rods at ROO-our intervals or once each year, whichever
came due first.

1.172.2 Recordkeeping

Federal regulations and company policy regquire maintenance, overhaul, and
alteration of certain critical items to be designated as "Reguired Inspection Items". A
failure or malfunction of any one of these items ecan render the airpiane immediately
unairworthy. One such critical item is major rigging and edjus*ment of flight controls and
control surfaces. Correct maintenance of critice! items is validated by # fundcmental
industry-wide safety practice of: (1} requiring the mechanic who performs the
maintenance to sign the appropriate repair work order, and (2} having an authorized
inspector who has not directly participated in the naintenance perform an inspection and
also sign the repair work order.

The company's General Maintenance Manual provided specific guidance for the
implementation of the maintenance and inspection program. The Directcr of Quality
Control was responsibie for inspections ar:d maintenance recordkeeping. VYarious forms
were used by the company to control scheduled and unscheduled maintenance, component

changes, AD's, and required inspections. (See Appendix E for detailed description: »f the
forms.)

The company's General Maintenance Manus)l specifies procedures to insure
inspection of required inspection items as follows:

Prior to proceeding with any masaintenance, aiteration, or irspection
which includes a "Required Inspection Item™, the Inspection Department
will be alerted to have an authorized person available to provide the
second pair of eyes Inspection and Maintenance forms will be initiated
and placed in the vicinity of the maintenance scene for reacy reference
and to record the work and inspections accomplished. Upon completion
of the maintenance, slteration, or inspection, the forms will be examined
for complete and correct entries, especially of "Required Inspection
Items”, before the airworthiness release is signed.

After maintenance has completed the repair order, the work is inspected
by an inspector who signs the block marked *INSP." The form is then
forwarded to the maintenance records department.

The manufacturer's Service Bulletin 6/330, issued February 15, 1980. made
mandatory b AD 86-13-11, requires removal of the flight control rods and removal of
paint and/or primer from the ends of rods for a distance of about 2 inches from the
magniformed area for inspection of both ends of the rods with dye penetrant for detection
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of cracks. If cracks are not detected, the rods are to be refinished with zine ehromate
and painted as required. After inspection ang painting, it is necessary o resiamp or Write
in the appropriate code to indicate to be written or stamped on the psrt to indicate that
the part has been inspected. Appropriate funetional checks of the flight control system
were prescribed after reinstallation of the control rods, as was the rebalancing of the
elevators. The Bulletin recommends that the inspections involving removal of external
paint for a visual inspection be repeated at intervals not to exceed 400 flight-hours or
6 months. The manufscturer has determined that an additional 1-ounce weight may be
required after modification of the elevator connecting rod. (See appendix G for excerpts
from SB & /398.)

During the Safety Board's investigation at the company's headquarters, the
Director of Quality Control was in the process of placing into a computer system all
routine inspection time intervals, scheduled component change times, and required AD's.
He also maintained a cardex system to record individual part changes, component AD
compliance, and Service Bulletin compliance. Since his office was 15 mites from the
maintenance facility at Marana Airport, all logbook pages, inspection forms, asd other
pertinent airplane information had to be transported to his office daily.

A review of the eompany's records for 381V showed that reinforcing sleeves
were installed on all of the fiight control rods during the inspection of the rods on
February 11, 1882. (The work was started and an inspection was made on December 2,
1381, but the work was not completed until February 11, 1982.; However, there was no
record clearly showing that the flight control rods had been reinstalled and the
installation had been inspected. The record of the third inspection of the fiight control
rods reported no defects; this work was started on October 20, 1982, ané completed on
November 5 1982, The forms for both the second and third inspections were signed by
the same mechanic. The Director of Maintenance's inspection stamp was placed in the
inspector's bloek of the form for the second inspection, and his initial appeared as having
inspected the work during the third and last known inspection of the control rods.
Although the airplane had only accumulated 350 hours between the time of the initial and
second inspections, 423 days had elapsed du-ing that time. Except for a brief test fiight,
the airplane did not fly between the second and thir¢ inspections. A Work To Be Done"
inspection sheet used for a check of the flight control rods during the last AD inspection
on November 5, 1982, was signed by the Director of Mainterance in the mechanic's
signature block. The company did not requaire an inspector 1o sign this form for the work
performed. "here was no record to show that the elevators were rebslanced when the
sleeves were installed, as required by the Service Bulletin,

The airplane was painted between December 18, 1981, and February 3, 1982.
According to the painting invoices, Sierra Pacific was responsible for removing and
reinstalling the flight control surfaces.  According to a maintenance form dated
December 16, 1981, all flight control surfaces were to be removed from N361V for
painting and balancing. The surfaces were removed the next day by the same mechanic
who had accomplished the AD 80-13-11 requirements for the flight econtrols. However, no
repair order or other record could be found to show who reinstalled the flight controls
surfaces on N361V after they were painted and when the work was done,

The company had been operating two other DHC-6 airplanes (N272Z and
N288Z) during this period. These two airplanes also were painted during the same period
and were sold before the accident, because the company intended o close down the
DHC-6 operation. After the accident, an inspection of the two airplanes in Puerto Rico
disclosed that the elevator control rod connections to the torque tubes were fgstened with

the correct bolts and were properly secured with cotter pins. The bolts were installed
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b ki M A Jo, vt i



23~

with the bolt heads facing the right side of the airplane (opposite that shown in figare 5).
Examination of the availasble maintenance records for the two airplanes disclosed no
record of the reinstaliztion of the flight controls after the airplanes were painted. Sierra
Pacific later foumd the records relating to these two airplanes and provided copies to the
Safety Board on August 11, 1983, ,

The accident airplane was test flown on March 12, 1982, to check the
reinstaliation of the flight controls; the controls were determined to have functiomed
normally. Review of the flight log (pege No. 04057) disclosed that no maintenance person
had signed the page releasing the airplane for flight. Acecording to the company's logbook.
a signed maintenance release indicated that the signer certified that: (1) all work was
performed in accordance with the Maintenance Manual; {2) all required inspections were
by an authorized person; {3) the sirplane was in condition for safe operation; and {4) no
condition was known that would render the girplane uwpairworthy. Also, the previous log
page (No. 04056) did not contain a maintenance release signature as required by company
procedure. A signeture on this log page would havé served to release the airplane for the
test flight on Mareh 2, 1982, according to company procedures and Federal regulation. 5/

During review of the maintenasnce records, the Safety Board also noted that
the ELT had been removed and reinstalied on November 27, 1982, to replace the battery.

1.17.2.3 Mainienance Personnel Statements

On March 28, 1983, the Safety Board deposed the company's Director of -
Msaintenance, the Director of Qua.itv Control, and three mechanics at the company‘s
offices in Tueson, Arizona. The three mechanies and the Director of Maintenance had
performed maintenance and inspections on N361V. All three of the mechanies recalled
participating in the reinstaliation of the flight control rods on the airplane after it was
painted. It tock at least two mechanics to install the elevators. Only one of the
mechanies stated that he remembered that someone had inspected the worx, and he could
not remember who performed the inspection. One stated he definitely did rot install the
elevator control rod. With regard to the second AD inspection of N361V, one of the
mechanics recalled removing end replacing the flight control rods on all three DHC-6
airplanes; but he could not remember his specific actions with respect to N361V and could
not remember who inspected the reinstallation. Another mechanic remembered removing
an elevator control rod buat could not recall from which airplane. He s8id he had
performed the first and second AD inspection on sll three airplanes after the rods were
removed. He stated he had installed sleeves on several rods. Since he had assistance, he
could not remember the control rods on which he had personally installed sleeves.
However, he stated that his initials on the form of February 11, 1982, only represented
that he had performed the AD inspection on flight control rods for N361V and that they
were determined to be airworthy. Although the form also showed tnat the flight controls
were rigged, he said his signature did not mean that he had reinstalled the flight controls.
He further testified that on a third AD inspection of N361V and , on November 5, 1982, he
did not remove the flight cortrol rods to perform the inspection. He said the AD did not
require removing the rods and, therefore, he did not inspect them with dye penetrant. He
stated he used only the 10-power magnifying glass and an inspection mirror to examine
the rods. When asked ii he recalled being able to examine adequately the installed rods
with the magnifying glass, he stated he could not recall. He also could not specifieally
recall who inspected the work. '

The mechanic who changed the ELT battery stated that he placed the switch
in the ARM position when he reinstalled the unit in the airplane.

5/ 14 CFR Part 135.443 -~ Airworthiness relesse or aireraft maintenance log entry.
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The Director of Maintenance testified that he could not iocate the
maintenance form doeumenting the installation of the elevator on H361V after it had been
painted. He said he did nat recall whom he might have imstructed to reinstall the
eleyators nor who the inspector might have been. Regarding the seeond AD inspection, he
said he inspected alt of the work on the control rods performed by the mechanics, but that
this inspection did not require the use of the 10-power magnifying gisss. He said he
checked to be sure that the Inspection corresponded to the type of control rods instalied
i the airplane; he also looked for cracks and checked to be sure that the sleeves were
installed properly. He stated that on the third AD inspection the control rods were not
removed. He said that he used the magnifying glass to inspect for cracks under the
sleeves while the rods were installed, When asked if he was able to use the magnifying
glass with an inspeetion mirror he said, "yes, to the best that | can remember, yes-" When
asked about the Work To Be Done, " inspection sheet of November 5,1982, he said tkat it
was developed specifically for the 10-power magnifying glass inspection. He explained
that he signed this form in the mechanics eclumn . ording 0 the AD, It . ..is
not a required inspeetion item, because nothing was removed. That's Why there was no
inspector’s column on this sheet.” He said he signed this form because he was the last
person to examine the rods

The Director of Maintenance stated that he thought the Service Bulletin was
very confusing. He said he had trouble determining which control rods had to be replaced
and which ones required sleeves in order to be sbie to comply with a 1-year, 8080-hour
inspection cycle. This confusion, however, dealt mainly with the flep and aileron control
rods

A comparison of AD 806-13-11 with Service Bulletin 61390 showed that the
bulletin did not specifically require a dye penetrant reinspection with a 10-power
magnifying glass after the sleeves were reinstalled. It only stated on page 4 ™. ..continue
visusl inspections following removal of external psint. . ..* The AD directed personnel to
" . .visually inspect, using at least a ten power glass, in accordance with the above
Bulletin, page 8, Figure 1I" However, page 8 of the bulletin does not pertain t0o the
inspection procedures, and Figure 1 is on page 9.

Safety Board investigators discussed these discrepancies between the AD and
the Serviee Bulletin with the FAA. On August 4,1983, the FAA published a revision to
clarify AD 80-13-11.

On February 20, 1983, Safety Board investigators interviewed the mechanic
who was in charge of maintenance On N361V for Western Aircraft Maintenance, Inc. He
stated that during the et field base inspection, which he completed on February 5,1983,
no ingaesion covers were removed for internal examinstion Of the flight controls, except
for the hydraulic pump and control quadrant under the cockpit floor. The controls in this
area were found to be airworthy, The last maintenance he performed on the airplane on
February 10, 1983, related to minor items, and to the best of his knowledge no sdditional

:naintenance was performed after February 10.
13173 FAA Sarveilisnce

' tions.-~At the time of the accident, the FAA was in the process of
combining its General Aviation District Office (GADO) in Seottsdale, Arizona, with Air
Carrier Distriet Olfice (ACDO) No. 34 in Phoenix to form a Flight Standards Distriet
Office (FSDO) in Scotisdsle. Although ACDO No. 34 was authorized to have three
operations I'EFEIB it only had two at the time of the accident; it hag primary
eertificate responsibility for three air carriers and secondary responsibility for 18 others,
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some of which inciuded the large domestic air carriers. Sinee Sierra Pacifie also .was'"
operating in a geographic area that came under the jurisdiction of FSDO No. 67 in Salt.

Lake City, Utah, the manager of ACDO No. 34, on December 20, 1982, requested their

surveillance assistance in operations, maintenarce, and avionics. At that time, Sierra
Pacific had begun operating two CV-580's and one DHC-6 from Salt Lake City.

Before the accident, the operstions surveillance of Sierra Pacific centered -
arourx] the CV-580C airplanes. The only DHC-6 surveillance on record involved a recurrent
ground school on January 11, 1981, and two airman proficiency and gualification checks,
the last of which was accomplished on December 29, 1981, FSDO No. 67 in Salt Lake City
had its authorized ceiling limit of five operations inspectors. It had primary certificate
responsibility for a total of 54 air carriers and seeondary responsibility for 12 more under
the geographic area concept. The only surveillance of Sierra Pacific performed by FSDO
No. 67 was an en—-route inspection of a CV-580 flight on December 28, 1982.

Maintenance.-—-ACDO No. 34 hsd three airworthiness inspectors assigned—two
principal maintenance inspectors and one general maintenance inspertor. A review of the
maintenance surveillance records showed that this office inspected Sierra Pacific 56
times between July 2. 1981, and February 9, 1983; 39 inspections were directly associated
with the CV-580 maintenance program, 7 were related to the deHavilland DHC-6
program, and 10 involved general meetings covering verious other subjects. The last FAA
inspection and surveillance record for N361V, dated Janusry 26, 1983, neﬁected no
significant adverse trends or chronic conditions in the airplane.

The Safety Board took the deposition of the FAA Principal Maintenance
Inspector (PMI) assigned to Sierra Pacific Airlines. He stated that he had been assigned as
assistant PMI to Mountainwest Aviation, Inc., one of the ccmpanies that had merged in
1979 to form the present Sierra Pacific Airlines, and that he became the Sierra Pacific
PMI in 1979. He stated that because the maintensnce personnel, airplanes, and:
inaintenance program remained the same, 8 new certification of the company's
maintenance department was not necessary when Sierra Pacifie Airlines was formed. He
said that he was satisfied with the approved prograin for airworthiness maintenance as it
related to the company's current operation and to the menufacturer’s recommended
maintenance program and that he didl not Lelieve calendar checks were needed if the
company strictly achered to its program.

With regard to surveillance inspections of Sierra Pacific, the PMI stated that
the lust factility inspection, performed in 1982, showed only two discrepancies; both were
unrelated to the accident. He said that he performed ramp inspections of the company's
airplanes at its maintenance facility and that he found the airplanes to be in good
condition. When askeé why the CV-580 airplanes had undergone more ramp inspections
than the DHC-6 airplanes, the PMI replied, " . .because their numbers have varied from
three to none and . . .I believe that the Convair had been ﬂymgmﬂrebecauselt‘sbeenon
contract with the government. .. ." He further reported that he was assigned three air
carriers and one repair station and that under the FAA's area concept he had secondary
responsibility for 12 to 14 other air carriers operating into Tueson.

1.18 New Investiygative Techniques

None.



2. ANALYSES
General

The flightcrew was properly certificated and qualified for the flight. The
captain was highly experienced, and the first officer was = relatively inexperienced pilot-
Both nad been provided the off-duty time required by federal regulatios. The
investigation provided no evidence that the flighterew's performance during the flight had
been adversely affected by any factor. The weather conditions at the time of the
accident were good, with high scattered clouds, good visibility, and a 5-knot wind from
the north. Except for a control rod that was disconneeted from the elevator torque tube,

there was no evidence of a preimpact failure ar malfunction of airframe, powerplants, or
systems

Flighterew Pecformance

The flight was uneventful until the captain began to slow the airplane for
descent. At that time, the captainapparently encountered a loss of elevator control when
he attempted to check the normal neseover tendency of the slowing airplane.

According to the "'stick free' response data provided by the manufacturer, the
rate of descent of the airplane without elevator control would have increased more than
that intended by the captain when he reduced power. The degree of pitch ¢hange would
have depended on how well the airplane had been trimmed. According to the
manufacturer's sssessment, the baggage ped that had been added to the airplane would not
have changed its flight characteristies. Although the forward allowable c.g. limit was
exceeded by 8.7 percent, this probably had a negligible effect over the airplane's recovery
characteristics at its forward allowable ¢.g. limit.

The inherent stability of the airplane would have caused the airplane to tegin
a recovery from the dive within about 700 feet. However additional power wouid have
been required to effect a full recovery. The airplane was estimated to have been 700 feet
above the ground when power was reduced. It is not known when the eaptain applied
power during the ensuing uncontrolied descent. Statements by some of the passengers
about observing the flightcrew frantically moving a big lever overhead indicated that the
flightcrew was probably "varying' the power in an attempt to control the pitch attitude of
the ai "The Safety concludes that the captain was successful m the

application of power whieh hastened the airplane's recovery so that it contacted the
highway at a relatively flatter attitude and that this was one of the primary factors
responsible far the survivability of the forced landing.

The captain could not specifically reeall using elevator trim in his attempt to
control the pitch attitude OF the airplane. However, because trim is used almost
instinctively and repeatedly by pilots to reduce flight control system forces, there & a
possibility that the captain used some elevator trim during his hurried efforts to control
the airplane in the seeonds before impact.

Disconnected Elevator Control Rod

Preliminary on-scene examination OfF the wreckage disclosed that the elevator
control rod was disconnected from the torque tube. The standard AN 174-12 bolt, or
portions thereof, castellated nut, and cotter pin that connected the rod-end bearing to the
torque e elevis were not found. However, a bolt of similar diameter, but shorter In

lergth than the standard bolt, was found lying within the empennage near the unattached



..27..

end of the elevator control rod. Therefore, in the absence of other mechanical

discrepancies the investigation focused on the manner in which the elevator control:rod

became disconnected on identification of the fastener that had been used to attach
the control rod to the toque tube.

Because the ultimate design strength of an AN-174 bolt is several times the
ultimate design strength of the torque tube clevis used in this connection, the clevis
should have broken before the bolt was subjected to overloads However, neither the
rod-end besaring nor the clevis was damaged significantly. In a properly connected joint,
the bolt grip must be of sufficient length that the bolt threads do not bear on the holes in
the clevis ears. However, microscopic examination of the bolt hole in the left elevis ear,
which showed areas of thread damage across the entire thickness of the wall, indicated
that a bolt with an insufficient grip length had been installed or that an unsecured bolt
had backed out of the clevis during control system movement. A} with a proper
connection the left clevis ear sould have had circumferential markings on I1tS outboard
surface from movements of a washer, fastened nut, or a bolt head which corresponded to
movements of the control rod. The thread damage to the bolt hole in the clevis and the
laek of markings on the outboard surface of the clevis ear suggested that a bolt shorter
than the standard AN 174-12 bolt was probably installed in the assembly, with the bolt
kead facing the right side of the airplane, opposite the direction shown in the
manufacturer's illustrated parts catalog.

Examination of the threads of the nonstandard bolt revealed an embedded
metal flake with ihe Same chemical composition as the metal of the torque tube clevis
ears. Inaddition, the first few thread =2rowns of the bolt were noticeably worn. From this
evidence the Safety Board concludes that at some time the bolt came in contact with a
component having the same chemical composition as that of the torque tube clevis. Had
the specified bolt been used to connect the control rod, a washer and nut could not have
been securely fastened onto the bolt and secured with a cotter pin.

The Safety Board finds the evidence more than sufficient to conclude that the
control rod was attache? to the toque tube with a nonstandard bolt, that the bolt was
shorter than the one prescribed to connect the control rod to the torque tube, and that
because it was shorter it could not be secured properly with a cotter pin.

While it is possible that an unsecured bolt might remain connected for 200
flight-hours, the amount of time between the painting of the airplane and the accident, it
is not conceivable that the unsecured bolt could have gone undetected during a proper
performance of the second follow-up AD inspection of the flight control rods
Maintenance records and personnel testimony show that reinforcing sleeves were installed
during the second AD inspection. This would have required removal of the control rods
and inspection after reinstallation. Consequently, an unsecured bolt should have been
detected during this inspection if it had been properly done. Furthes, although the control
rods were reportedly not removed during the third AD inspection, it is not likely that a
bolt without a nut would have remained undetected during a proper inspection.

Maintenance personnel testified that the flight control rods were not removed
during the third AD inspection. They believed that the AD did not require removal of the
control rods in order to perform the inspection adequately. The performance of the third
inspection is significant, because it was the last known time maintenance and inspections
were performed ON the elevator control rod. Although the instructions in the AD and the
manufacturer's Service Bulletin were not completely consistent, it should have been
evident to certificated mechanics that the installed flight control rods could not have
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been inspected adequately, with a 10-power magnifying glass, nor could paint have been
adequately removed for the visual inspection with the rod Installed. Because 'the
maintenanee personnel directly involved with the AD inspection were experienced, it is
difficult to believe that they could have misinterpreted the instructions and the intent of
both documents. However, the discrepancies between the two documents dictated some
clerification; the Board is satisfied with the actions taken by the FAA since the accident
to eliminate any possibility of confusion.

From the available evidence, the Safety Board could not determine who
installed an improper bolt in the elevator control rod or exactly when the installation
occurred- The outboard surface of the lert clevis ear showed no scratch marks, but the
6-minute test flight should have left some rub marks, however slight, from a properly
secured control rod. This indicates that the control rod was aot properly secured when it
was installed after the second AD inspection., Maintenance performed by Western
Aircraft did not involve the removal of control rods and can be eliminated as a factor.
Therefore, the Safety Board concludes that a breakdown in Sierra Pacifie's inspection
procedures occurred during the second and third AD inspections and that a poorly
performed inspection failed to detect the presence of a nonstandard bolt in the
connection

Company Maintenance and Inspection Program

In an attempt to determine how a required inspection item could have been
overlooked, the Safety Board reviewed the company's maintenance and inspection
program. The Director of Maintenance and all of the mechanics who had performed
maintenance on the airplane during the periods in question were designated inspectors-
The Director of Quality Control worked part-time on recordkeeping at a location1$ miles
away from the maintenance facility; he did not have any inspectors assigned to him.
Because the company was in the precess of closing down the DHC-6 operation,
maintenance emphasis apparently was directed toward the larger and more complex
CV-580 airplanes.

Although the company had adequate maintenance and inspection programs
written into its General Maintenance and Inspection Manual directives, maintenance
personnel failed to fallow approved procedures. During his deposition the Director of
Maintenance stated that he could not recall whom he had assigned to remove and reinstall
the flight control surfaces on N381V before it was painted. Neither his testimony nor that
of the signing mechanic contributed to a determination of who inspected the installation
of the control rod following the second AD inspection. However, because the
maintenance form stated, "flight controls rigged,” and because the installation of the
control rod was a required inspection item, it is reasonable to conclude that the Director
of Maintenance's stamp in the inspector's block of the form signified that he had inspected
the installation. Finally, the airplane was not released from maintenance in accordance
with company procedures and federai regulations for the test flight one month after it had
been painted and had undergone the second AD inspection of the flight controls.

Federal .regulationsé/ mandate separation of maintenance functions and
required inspection functions, and an organization adequate to perform these functions.
Because the Director of Maintenance was the senior inspector for the company and the
Director of Quality Control did not manage an inspection unit, the arrangement was not in

6/ 14 CFR Part 135.419 - Approved aircraft inspection program; 14 CFR Part 135.423
Maintanance, preventive maintenance, and alteration organization; 14 CFR Part
135.427 ~ Manual Requirements.
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accord with the intent of the regulations. Although the company was not required to have
a Director of Quality Control by the regulations under which it was certificated to
operate, neither did it have a means for double-checking critical maintenance actions.
The evidence indicated that the Director of Maintenance had sssumed many of the duties
and responsibilities of the Director of Quality Control, including performing required
inspection functions. The Safety Board is of the opinion that the company allowed this
situation to develop o the point where the safety features of the inspection program were
compromised, because maintenance personnel were performing required inspection
functions In a way tka: did not distinguish maintenance and inspection functions. This ied
to (at most) & cursory inspection to check that the elevator control rod was properly
connected to the torque tube.

FAA Surveillance

Of the totai FAA surveillance inspections of Sierra Pacific's maintenance
department, only about 13 percent were directed to its DHC-6 operation, as opposed to
about 70 percent for its CY-580 operation. The Safety Board beiieves that FAA was
probably justified in performing more surveillances of the CV-580 operation than the
DHC-6 operation because the company had more CV-580's in operation and flew them
mere frequently and because mechanically the CV-580 was more complex than the
DHC-6. Even so, the Board believes that the F *.A Principal Maintenance Inspector should
have been aware of the limitations of the company's inspection program inherent in the
part-time presence of the company's Director of Quatity Control, his distance from the
maintenance facility, the commingling of the mechanics’ and inspectors' responsibiiities,
and the commingling of the duties and responsibilities of the Directors of Maintenance
and Quality ControL These circumstances should have alerted him to the possibility of a
compromise of safety in the maintenance department unacceptable in an air carrier
operation. Based on its continuing accident and incident investigation experience, the
Safety Board believes that a high level of safety in air carrier operations can only be
sustained through sustained and discerning surveillance by the FAA, which was lacking in
this instance.

Other discrepancies uncovered during the course of the Safety Bgard's
investigation related to the company's operation, but they did not involve fectors
contributing to the accident. The flightcrew's use of average baggage weights, the use of
a weight and balance form that did not require calculation and recording of the airplane's
c.g., the placement of the baggage in the incorrect location in the airplane, and the
cancellation of the flight plan are obvious discrepancies that should have been detected
and corrected by company managers. Moreover, FAA surveillance Of the company's
operations could have detected these azviations from the company's FAA-approved
operations manual.

Survivability

The accident was survivable. The airplane crash-landed or; a level highway to
the left of the centerline and was headed about 3° to the right of centerline. Analysis of
the sequence of the skid marks from the landing gear, the dimensions of the airplane, and
the dimensions of the highway and snowbank disclosed that the airplanes attitude at
impact was 2° nosedown, about 5° right roll, and 2° to 3° left yaw.

According to the manufacturer, the damage to the landing gear compression
blacks and the preload bolt indicated that design landing ioads were exceeded. The
vertical g load encountered at impsct with the highway was estimated between 5 and
6 g's. Although the nousegear and right main landing gear absorbed the brunt of the impact
forces, the break in the fuselage above the fixed main landing gear {at station FS 240)
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indicated severe impact forces. Damage to the nosegear and right main landing gear and
the right wing's contact with the snowbank were factors that caused the airplane to veer
off the highway and into the snowbank. Once the airplane struck the snowbank, it began
to cartwheel, as shown by the manner in which it broke apart. No attempts were made to
determine the g loads sustained in the breakup because of the speculative nature of such
calculations.

However, the primary factors responsible for the survivable neiure of the
accident were: (1) the captain's skill in controlling the airplane to achieve shallow pitch
and roll attitudes at impact; {2) the amount of occupiable space remaining in the airplane
fuselage; (3) the energy-absorbing characteristics of the packed snow; {4) the retention of
the integrity of the seat tiedown and seatbelt restraint systems; (5} the flightcrew's
timely warning to the passengers to fasten their seatbelts; {6} the timely response irom
passing motorists and rescue personnel; and (7) the fact that a iire did not erupt.

Fire was averted in part because hot engine parts on the wings were separated
from the fuel tanks in the belly of the fuselage. The snow and 24° ¥ temperature also
diminished the likelihood of a flash fire.

Mast of the injuries sustained in the accident were ?he result of forces
generated in the cartwheel gyrations, eve?. though the fuselage in the cebin area
maintained its structural integrity. All of the exit doors remained ope-able, but the
normal exit through the left rear cabin door and the ieft front emergency door were
blocked. However, because the cockpit was demolished, passengers could easily see an
escape route.

Airport personnel reported that they did not receive an ELT signal a1t the time
of the accident. The lack eof e signal was sttributed to the fact thai the ELT switch was
found in the OFF position, because the crash impact forces were mcre then sufficient to
have activated the ELT had the switch been in the ARM position. However? there was a
possibility that the switch was moved io tine OFF position by packed snow during the
impact breakup sequerce. On the other hand, the mechanic could have forgotten to place
the switch in the ARM position after he replaced ?he unit in the sirplane. Although
accidental activations of ELT's have been a nuisance in the past and ?be tendency has
been not to arm them until the airplane is placed in operation, the Boarc believes that the
evidence is inconclusive as to why the switch was found in the OFF position.

3. CONCLUSIONS

3.1 Findings
1. The flightcrew was properiy certificated and qualified for the flight.

z. The captain's use of power to control the airplane was a primary factor
in the survivability of the forced landing.

3. The flightcrew's preflight averaging of baggage weights and icad
distribution and the cancellation of their flight plan were contrary to
approved company procedures.

4, Except for a control rod being disconnected from the elevater torqgue
tuoe, there was no evidence of a preimpact failure cr malfunction of
airframe, powerplants, or systems of the airplane.
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3.  The control rod became disecnneeted in flight from the elevatir torque
tube because of the use of & nonstandard bolt the? could not be secured.

8.  The installation of the elevator contre! rod using a nonstandard bolt
probably occurred during the second AD inspections.

7. Tne company's inspection program falled to detect the use of a
nonstandard belt in the installation of the elevator control rod because
of a breakdown in inspection procedures.

8.  The failure of the company's irspection program. to deteet E no.standard
bolt could be attributed to the commingling of maintenance and
irspection personnel duties and responsidilities.

9. The compsany's management personne! fsiled 1o insure the d.vision Of
mainrtenance and inspection functions reguired by the company's FAA-
approved maintenance program.

10.  The FAA's surveillance of the company's mainiencnce and inspection
departments was deficient in that it did not detect the esmmingling of
maintenance &and inspection duties ard responsitilities within the
cempany's maintenance department,.

11. The accident was survivable.

12. Despite the fact that the fuselage maintzined iis structural integrity,
the Severe *cartwheeling' gyrations after initial impact caused the
injuries sustained by the occupants.

32 Probable Cause

The National Transportation Safety Boerd determines thet the probable cause
of the accident was the inflight loss of elevator control following separatien oF the
control rod from the torque tube at a connection where the company®s maintenance
departmen: had used a nonstandard, unsecurec¢ bolt, which the company's inspection
department had failed to detect. Cointributing t0o the eccident was the company's failire
t maintain the separation of maintenance and inspection functions required by the
maintenance program approved by the Federal Aviation Adainistraticn, and the failure of
the FAA to detect the company's deviation from approved and maintenance procedures
during surveillanee inspection.

4. RETOMMENTATIONS

As a result of its investigation of this accident, the Natiornal Transportation
Safety Board recommended that the Federal Aviation Administration:

Issue an air carrier maintenance bulletin to emphasize: {1} the need for
air carrier airworthiness inspectors to require during the certification
process that the air carrier's manuals and maintenance organizational
strueture conform to regulatory requirements regarding the separation
of maintenance end inspection functions and (2) the need to conduct
surveillance in a manner chat will verify that the air carrier is
performing maintenance/inspections functions and duties in accordance
with the requirements. (Class 1L Priority Action) (A-84-14]
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5. APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

1 Investigation

The National Transportation Safety Board was notified of the accident at

1310 e.s.t., On February 15, 1983, »nd immediately dispatched an investigation team to
the scene. Investigative groups were established for operations, human factors,
structures, powerplants, and systems/maintenance records.

Parties to the investigstion were the Federal Aviation Administration,
Transport Canada, Sierra Pacific Airlines, Transwestern Airlines, deBavilland Aircraft of
Canada, Ltd., and Western Aircraft Maintenance, Inc.

2. Public Hearing

No public hearing was held as a result of this accident. Depositions were
taken of Sierra Pacific Airlines msintenance personnel on March 28, 1883, at the
company's offices at Tucson, Arizona. Psarties present for the depositions were the
Federal Aviation Administration, Sierra Pacific Airlines, and Western Aircraft
Maintenance, Ine.
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APPENDIX B
PERSONNEL INFORMATION

Captain Donald R. Moline

Captain Moline, 39, was employed by Sierra Pacific Airlines on November 22,
1982. He holds Airline Transport Pilot Certificate No 1662441, issued November 3, 1978,
with an airplane multi-engine land rating and a type.rating in the DC3. He has
commereial privileges for airplane single-engine land. HIS current first class medical
certificate, issued on November 29,1982, contained no limitations, ,

Captain Moline satisfactorily passed his last . proficiency check on
December 12, 1982, and his last line check on December 14, 1982. At the time of the -
accident, he had about 12,000 flight hours, of which about 1,000 were as pilot-in-command
of DEC z=sa=&k He had flown about 3, 73, 153, and 164 hours during the 24-hour,
30-day, 60-day, and 90-day periods, respectively, preceding the accident. His duty time
(flight and standby) during the 24-hours and 30 days preceding the accident was about 7

and 165 hours, respectively.

First Officer Bk M. Thorsrud

First Officer Erik M. Thorsrud, 25, was employed by Sierra Pacific Airlines on
November 15, 1982. He holds Commercial Pilot Certificate N0. 526416966 with airplane
single-engine and multi~engine lad and instrument ratings. His first class medical
certificate, issued on February 9,1982, contained no limitations.

At the time of the accident, First officer Thorsrud had about 275 flight hours,
of which about 100 were in the DHC~6. He had flown about 97 hours during the previous
90 days, 86 hours during the previous 60 days, 51 hours during the previous 30 days, and
3 hours 20 minutes during the previous 24 hours. His duty time (flight and standby) during
the 24-hour and 30-day period preceding the accident was about 7 hr and 104 hours,

respectively. He passed his last pilot competency check on December 4, 1982.
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APPENDIX C
AIRCRAFT INFORMATION

The deHavilland DHC-6-300 was type-certified'in accordance with Civil . ..
Regulations (CAR) 3 of May 15, 1956. N361V received a standard Airworthiness
Certificate (U.S.A.) in the normal category on May 16,1973. The airplane was registered
to Sierra Pacific Airlines in 1979.

The airplane was maintained under an FAA approved airworthiness
maintenance program in accordance with Subpart § of 14 CFR Part 135 (135.411(aX2)).
The Safety Board reviewed several documents, including Main and Field Base inspection
forms, preflight inspection forms, discrepancy (M-5) forms, repair order {M-6)forms, index
cards {M-18), and the airplane flight logbook, to determise the maintenance status of the
airplane. Some discrepancies were noted. AS an example, the M-18 index card
concerning the the AD inspection of the elevator, flap, and aileron control rods did not
clearly refleet maintenance recorded on a corresponding M-6 form. The airplane flight
log did not contain a maintenance release certifying its airworthiness prior to a test
Bight. A3ditionally, an M-8 form could not be found that showed the reinstallation of the,
flight controls after the airplane had been painted. Further review showed that ail
pertinent AD's up to the date of the accident had been performed. OGther than the
discrepancy concerning the unsecured elevator control rod, there were no other
significant discrepanciesdiscerned in the airplane.

The total air time on the airplane at the time of the accident was 4,78 hours.
The last Main Base Inspection of the airplane was performed on May 28, 1981, at a total
time of 4,373 hours. The last Field Base Inspection was performed on February 5,1983, at
a total time of 4,767 hours Except for the Field Aviation, Ine. baggage pod installed on
the underside ofF the fuselage on December 21, 1982, there were nc other known
moditications to the airplane that would have affected its flight characteristics.

The airplane was powered by two Pratt & Whitney PT6A-27 turboprops, serial
No. PC-24062) (leftengine) and serial No. PC-E406051 (right engine). Propellers installed
were Hartzell HCB3TN~30Y,

.........



LEGEND:

1. Piece of Radar Dome

2. Captain's Door

3 Piece of Nose Cone & Radar Hack
4. Nose Gear &# Crew Step

5. Nose Baggagn Door

6. Baygage Pod

y-n_u:,."m.,_.-.':—.,.:_z‘.ﬁ‘

N\

=SS SraliEC, ST ML SIELS m-m—:x:.,: m.....- -...--m"..-m .,.,.T«

Frladman Memorial Airport
1.7 miilles to Threshold of RIY 31
Lat 43.30; Long 11418

ﬁ"“““r.a ""--r/-_

A N r ‘
Bt —— Road Width 24 Snow Bank Width u : .
- o s R S— pm—— -
S e T TR T T T A S —mn g —%""{W
Skid Mark: - O @ Wing
1

® o‘}"" e
A
Engine

®

2

£mpennaps

Loft

) Lest Wing

LYVHO NOLLOGELISKI FDVIOHEM

@ XIaNdddV

_gg...



37~

APPENDIX E
COMPANY MAINTENANCE PROGRAM

The duties and responsibilities of the Directors of Msintenznce and the
Director SF Quality Contrel, outlined in the company's General Maintenance Manual, Of
November 18,1981, are as follows; h

Director of Maintenance

The Director of Maintenance is directly responsible to the General Manager-
He monitors the sirworthiness requirements of company aircraft listed in the cempany's
Commercial Operator's Certificate and directs as necessary the maintenance functions to
assure timely compliance with all FAA-mandated inspeetions and overhauls, and
time-limited component changes. He establishes procedures to ensure an adequate stock
of spare parts and petroleum supplies He is responsible for the iInftiatian and
coordination of any emergency maintenance conducted away from the main maintenance
base.

He is responsible for the adequacy oftraining of maintenance personnel.

Director Gf Quality Control

The Director of Quality Control is directly responsible to the General
Manager. He ensures that sB aircraft are maintained to the prescribed Operations
Specificationsand the Maintenance Manusal

He is responsible for maintaining quality control over company maintenance,
alterations, and inspections He ensures that each company aircraft released to service is
airworthy. He maintains adequate records oOf aircraft time service, time change
components, and AD compliance. He acts as coordinator with the FAA in & =:sters
concerning maintenance of the company's aircraft. He is responsible for weight and
balance control, from periodic weighing to minor weight ehanges.

He maintains a continuing analysis and surveillance system of ¢he company's
inspection program; maintains on file all necessary FAR's, AD's and Advisory Circulars;
and ensures that &1l amendments, revisions, and change notices are promptly incorporated
Into the basic manuals.

He is responsible for compiling and forwarding to the appropriate FAA Field
office notifications of all premature engine removals, Mechanical Reliability and/or
Mechanical Interruption Summary Reports, and other required reports whether they be
routine or non-routine.

A detailed description of some of the pertinent maintenance forms follows:

M-5 Discrepancy Form--used for scheduled inspections and for the
control and work on nonroutine discrepancies. It is processed by either s
mechanic or, for a nonroutine discrepancy, by an .nspector. The sign-off
block is filled in by the mechanic for routine work or by an inspector for
a required inspection item. The maintenance supervisor signs the bottom

right side when all work is completed.
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M-6 Repair Order Form--used to record the accomplishment of AD’s,
time change replacements. unscheduled maintenance, and component
changes. The ¥-6 repair order forms are originated by a perscn at or
above the supervisory level. The originatcr enters the work order and
date and describes the work to be accomplished. When the work item is
completed, the mechanic enters the action taken and a deseription of the
work accomplished. He then signs the "MECH" block.

X-18 Index Card Form--used as a permanent record showing the status
of an individual component, AD compliance of various parts, and time
tracking of certain components cr parts. The card has columns to show
next due date, method of compliance, date, aircraft time, and remarks.
The card is retained in the file in the records departments.
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APPENIMX F
AIRWORTHINESS DIRECTIVE
Excerpts from AD 80-13-11, effective duly 1, 1980, are as follows:

80-13-11 DEHAVILLAND: Amendment 38-3814. Applies to ali DHC-6
model airpianes, certificated in all categories.

_ To prevent possible ioss of control due to cracking of the elevator, fiap and
aileron control-rods, accomplish the following:

(a) On sircraft Serial Numbers 1 thru 433 and on those aircraft
having &s replacement control rods thase with part numbers listed
in Column 2 of Table 2 in DeHsavilland Service Bulletin 6/399,
within the nex? 5@ hours in service or 30 days, whichever occurs
first, after the effective date of this AD, unless previously
accomplished within the last 350 hours in service or 130 days,
whichever occurred last, visually inspect tube ends of the rod
assemblies in accordance with the dye penetrant method using at
least a ten power glass, in the above Bulletin's paragraph 8, s, and
1 of ACCOMPLISHMENT INSTRUCTIONS, or approved
equivalent.

{5}  If cracks are not or have not beer found, repeat inspection in
paragraph {a} within %3¢ houes in service or 180 days, whichever
occurs first after the last inspection. Following inspection, install
sleeves on rods in accordance with the above Bulletin's
ACCOMPLISHMENT INSTRUCTIONS or approved eguivaient and
the applicable drawings and Mo< numbers listed in Column 4 of
Table 1.

{d)  On zireraft Serial Numbers 686 and subsequent and di othe:
aireraft on which paragraphs (b} or {¢) have been zecomplis..>~
visually inspect, using at ieast e ten power glass, in accorcance
with the above Bulletin, Page 8. FIGURE 1. at intervals not to
exceed 80 hours in service or one year. whichever oceurs firs:,
from the last inspection, on all Fods listed in Coiumn 4 or 3 of
Table 2 in the abeve sulletin.

{e} If cracks are found, the rod assembly must be replaced before
further flight with rods of the same pert number OF eguivalent
inspected and found serviceable in acecordance with paragraph (€):
or with new rods of the same part number of equivalent; or with
new Post-Mod rods whose parts are listed in Column 5 or 6 of Tghle
1 in the above Bulletin.
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DHC-6 TWIN OTTER

SUBJECT: '
Flight Sontrois - inspcctlcm of tygneformed Flight Control
Rods and Sleeve instaliation - Modification No. 6/1?03 671718, ﬁf‘l"Zi
6/1734 and 6/1735-

EFFECTIVITY: _ :
DHL-6 Atrcraft Serial No. 1 and subsequent.

REASON: = . ) : .
An in depth study of all flying control rods other than those -
covered inService Twiletin No. 6/388 has been conducted by deHavilland -
Aircraft to evaluatc'the possibility of stress corrosion cracks in the
tube undetected during routine inspections, which would recuce the strength
of the end fitting. The Lanadian Airworthiness Authority has requested
that the fregquency of inspection of certain earlier rod assemblies be in-
creased and details are included in this Service Bulletin.

DESCRIPTION: - ,

The flight system control rods itemized in Table 1 of this
Service Bulletin must be inspected for cracking at the times specifiec -
in COMPLIANCE below and following receipr of retrofit kit of parts, the
two flap, four aileron und three elevator control rods are removed from
the aircrafr within the time sripulated in COMPLIANCE below, dve penetrant .
inspected for cracks and end sleeves installed at each end of each serviceable
rod. with the exception of tho left and righ:-hmd wing aileron outboard
quadrant to bellcrank control rod which requires coeplete replacement with -
2 new type rod if found cracked or at replacement rime stipulaved in :

. COMPLIANCE below. The rods are then reinstalled on the aircrafy, the ele-
varor balance checked and if required, a ¥ 02. weight added. The control’
systems are then function tested. The inspection requirements of the con-
trol rods installed with subjectr sleeves and of other magneformed end rods
itemized in Table 2, sre detailed below under COMPLIANCE and is the subject .
of Temporary Revision No. 8 to the Inspection Requirements Manual PSH 1-6-7.

COMPL EANCE:

1. for Aircraft Serial %. 1 thru 430:

{a] Unless contral rod assembly has been replaced by a post Modifi-
zation Mo. 671486 (Rudder system). No. 6/1387 {(Flap system),
6/1488 (Elsvator system) or 6/1489 {Alleron syster) componens,
within 100 flying bhours from receipt of this Service Bulletin
onless already accomplished within the last 300 flying hours,
remove external paint and carry out & visual inspection on all rod
assedblises listed in Table 2 Column & (i.e., 2024~T3 rods). Repeat -
inspection at intervals not to exceed 400 flight hours or & aanths.

February i5th, 1980 ' S/B No. /390

Revision *A* June Sth_ 1980 B-27-7
Page ) of 1y
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COMPLIANSE:

‘1. For Aircraft Serial N 1 thru &30: N

(6) Incorporate Modifications Nos. 6/1703. 6/1718 and 6/1721, 6/173% and
671735 as detalled in ACCONPLISHMENT INSTRUCTIONS below ON the appli- W
.cable rod assemblies listed in Table 2 Cotuma 2 within 6 months froe 0
date of .initial issue OfF chis Service Bulietin. L

' {c) Remove external print and visually Inspect any post Modification T
No. 6/1486, 671487, 6/1488 _or6/1489 rod assemblies listed in Table 2 e
Column § (i.e., retrofitted 2024-181 rods) at intervals of 800 flying R
hours OF 1 year whichever ogcurs first. : B

2. For Aircraft Seria} No. 433 thru £85:

{3}  Remove. external paint and visually_ Jnspect control rod ass L )
1Toted T Fabte D i0Tumn s as At thi 100 T h ACCOMPLISIRENT TRSTRUCTIONS Toso
below. at imtervals of 800 flying hours or 1 year whigchever occurs L
first.

(b} Uniess embodied during manufacture {Rircrafr prior 1O Serial No. 686),
incorporate #odification NO. 871703, 6/1718, €/1721, 6/173% and 641735
as required, on-the applicable control rod assembiies listed in Table 2
Column 3 as detailed in ACCOMPLISHHENT INSTRUCTIONS below, no later
than-1 year from date of initial issue of chis Service 8ulletin.

{c) If a pre Modification Ro. /1486, 6/1487, 6/1488 or 671485 control rod
(2024-T3} 1US been installed as'a repiacmn: component, the mspectlon
requirement and madification installation as detailed In paragraph 1{a}
and (b} above will apply.

3. The visual inspections noted above in paragraph i{a} and 2{a} as applicatie,
shall be continuved following incorporation Of mogdifications by retrofit Or
installed prior to aircraft detivery. See Temporary Revision N 8 of
Inspection Requirements Manual PSM 1-6-7.

APPROVAL -
Tne design content conveyed by this Service Bulletin has been approved
by the Chief. Airworthiness, Canadian Department of transport.

This Service Bulletin is required for and forms part .of Canadian
Department OF Transport AD (F-B80-03 dated February 2tst, 188¢ or later issue
spproved by Chief. Airworthiness, Canadian Department OF Transport.

HANHOURS =
Approximately Tifty manhours will be required to inspect and install
all slesves contained in the subject modification,

KIT cosrs:
For the purpose Of simplicity. the required kit content for the instal-
tation Of sodification L 6/1703, 671718 and 6/1721 is introduced by a common
designation E.0. 66828. The Kit conzent for instailation OF modification No. 6/"7340

February 15th. 1380 $/8 No. 67330

Revision A June $tn, 1980 P 25‘¥7-}‘17 .
age 2 0O
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APPENDIX G

KIT LOSTS- conttd

-

--.ana 671733 will be oesignaves by CEMKITIe~1 and [AMKITEE-I reqoeryive-
by, : B

Kit E.0. 6BB2B-57 {sleeves)..ovuuooooann. ebsesemenesmasasanaa $257.63 per SAL
{Budgerary)

Kir £.0. 66828-53 {sieeves) ..... e emameceemmemriimmamem = $227.32 per AL

Kit E.0. L5MKIT35-1 {sieeves) -coceevunennnnnn- emmmmmeemenn. S 89.67 per AL

Kiy {6MKi734-3 (tmt'roi Rod iess Bearing) e etacamencmam—. SLLB.Z7 per A/T

{Price is ¥.0.B. Toronto and in Canadian Funds. S:Dject to change withou?l
notice). .

Kits E.U. 6682B-51 or -53, LEMKI734-1 and LEMXI735-1 will be supplied for
Serial Mo. 1 thru 430 only on 3 no-cost basis with kits E.C. §6878-51
and ~53 cucrentiy in process of being dispatched.

Kits £.0. 66828-51 or -53 for Aircrafy Serial No. 531 thru 635 may be
purcnased from derMaviiiand Spares Department.

Kits CEMKI734-1 and CAMX1735-1 for Aircraft Serial Ne. 431 tneg 8BS roe
Se purchased from dedavilland Spares Depariment.

WEIgAT ANC BALANCE: infin
Heightf!b Armfin moment 100

+ .286 258.8 » 0.8

PUBLILATIONS AFFECTED:

Pilustrates Farrs {azalogwe PSM 1-8-4 ang PSM 1-83-<
Ingpection Requirements FManual PSM 1-6-7
modification and Options Manusl PSM 1-6-12

REFERENCES :

Canacian Deparrment of Transpor: Airmorthiness Direclive
MNo. CF-80-03 dated Febroary 8, 198D

Federal Aviation Administration Airworthiness Direttive
B0-13-11 Amendment 35-3874, effeczive date Joly 1. 1580

ACCOMPL ISHMENT INSTRUCTIONS:

T. IMSPECTION

"1.1 Following receipt of this Service Bulletin, remove external
paint and visually inspect all control rods itemized in
Table 2 Columns & and § to the time requirements cotailed in
COMPLIANCE above.

1.7 f{omcdiately prior to instaliation of siceves oo affected com
trol rods, carry oul a dye penelrant inspection as detaiied ir
ACCONPLISHMENT INSTRUCTIONS Deiow,

February 15th, 1380 s/8 No. 67390
Revision A", June 9th, 1580 : $-27-7
Revision "B, July 18zh, 198C Page 3 of 11



ACTOMPLISHMENT IRSTRUCTIONS: gometg

. RIPETTIIN:

1.3 Following installation of sieeves, tonriave wiswal insperzig-s
foliowing removal of exrernal paint on control rods listed in
Columr & and 5 of Table 2, to the time requicements delailed in .
CW;.&ME above . ' S

- 2. !ﬁSTﬂLb‘l- lﬂl,

Tre following instructions are relevaot 1o all affectec aircra®r ang
constritute the inspection of control rods and installszion of the re- . Lol .
quired Sleeves. inszallation of sieeves is not practical o0 the aileron | R SO A
trol rod CELWMIIB~1 or -3 ang if foung cracked, or at renlacemen: | A T A
time Stipulated in COMPLIANCE above, musy be replaced with 3 new cootrol A
roc LEOWIZE0~1 or CHBLWIDBD-27 {less bearing). NoIe Thar imsiaiiatior ir- S . ;
tructions for ail control rods less bearings sopelied o operaters, is - [T
given. in deﬁav:”ind Service: &die:zn No., £7393. . N ~

1. ﬁmv: elevaior ccmm! roc actess Danel No. 1T on rear fuselzge. ) . -
Refer to tMaintenance Manual PSM 1-6-2 9;:-: T or PS¢ 1-5;~2 [oanier meee T T
¥2-00-00. . ) I

2. Remowe elevator corrrol rog CE7€114I~1 or -3 (elevasor cupsezms . . - oo .0
rear fuselage} and rezain hardeaare. fefer 1o 1llustrated Parzs o S T
Catalogue PSM 1-6-4 Part 2 or PSA 1-§3-& Chapter 27-30-000 _ .

3 kerove elevator trim zab access panei Mo. 27 {ilefr ano rignr-tang) ] 5
on vwerside of each elevator. Refer to Haintenance Mamual P3m 1-5-27. :
or Pim 1-$3-27 [ ver (2-0C7-00.

4. Reove elevaior trim zab con_:ru! rod CBLTI8I4-1 or -3 (screwjazi > .
' a2} from lefr—hand eievator and retain hardeare. Refer o illosirazes - o
Farts Cataiogue PSM 1-O-4 Pary 2 or PSM 1-63~4 Chapter 27-30-00. oL

&,  Remowe eimﬁffﬂ'ap trim tab contral rod CELTIOIS-3 oF 43 {sgrew— :
jack to 1ab] from right-hand efevalor and relain hardesre. Refer to Lk
" tYilestrated Parys Cataloguwe PSM 164 or PSM 1-63-4 fhapter 27-30-00. - SR

6. Remowe flag snd ai lerbn control rod access panels No. 37 and 38 on T o
uadersi;de of lefy anc right-nand wings. Refer ro Maintenance Manual L ' i
Pie 1-6-2 Part ¥ or PSM 1-63-2 {hapter 12-00-0¢. R , -

7. Remove flap control rod CEEVIDIT-3 or -7 (bellcrank to flap), aileron .
tontrol ~od CSCWION9-1 or -3 {belicrank to aileron) and aileron con- Lo i
trol rod C6CWI0NB-1 or -3 {(quadrant to bellcrank) from lefr and ' oo
right-nand wings and retain hardware. Refer to lllustrated Paris B
Catalogue PSM 1~H-k Part 2 or PSM 1-63-% Chapter 27-50-00 and Z7-10-00.

8. Remove paint and/or primer from ends of each rod using Turco 5483 or
{ee-Bee RISGA or equivzlent paint stripper, to a distance of asproxi-
mately 2.0 inches from magneformed area. )
February 15th, 1980 $/B No. 6/350 Co :
Revision *A', June 9th, 1980 _ 6-27-7 o S
Revision "BY, July Iftn, 1380  Page & of N e P
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ACCOHPL ISHMENT INS  JCLTIONS:  conr'd

Z.

bruary 15ch, 1980
June Sth, 1980

Revision 'D', March 27th, 1§81

nevision ‘A",

g,

il.

12.

13.

T,

ILZTALLATION .

wARN IR

Be careful nor to remove the anodic
finish on rods. Rogs with the anodized
finish removed must be rejected.

{arry out 2 dye penstrant inspecrion on both ends of each roc assemsiy.

. Replace rod if cracks are deteczed. Refer to Figure 1 for wiew of cupi-

cal zrack that might be found.

On rods which are free of cracks following inspection. replage finisp

using zinc chromate primer and paint as required.

NOTVE

Uperators in U.S.A. will receive 2 Rix
which does not contain the primer. Tne
primér shouvid pe procured iocally.

Refer to drawing CEZ2052, CHI2063, (572058, CE22D065 or LEI2065 ang
install a sleave (SPIGE-4-5-6& or -5 as 2pplicable on eacrn e of eas-
Tod assembly CBLF1141-1 or -3, {ECWINIT-3 or -7, LECWILIS-] or -3,
CBECTI01L-7 ar =3 or CBLTICIS-Y or =2, by slipping sleeve over eacn
rod end fitting. In some cases, it will be necessary 1o remove tns
adjustable rod end bearing in order to fif the sleeve over the tube.
Maintain adjustment position to sirplify later rigging check. Pos'iizm
sleeve flush witn junction of end fitting and magneformed area cof roc.
Use sealant DHMS S3.01/B2 to secure steeve and fill tne four »cles ix
each sieeve with sealant. Remove exzess sealant. Servigeahle a:ierpon
control rod CELWIOIE-] or ~3 may be replaced on the dircrafr 25 is anc:
continue in operation uniil replacement is required as . outlined in
COMPL IANTE adove. .
NOTE
1. Operators in USA. will receive a kit whigh

does no: include the sealan:. For aroc.re-
ment Of sealant refer to KIT OF MATERIALS dDelow.

2. Retain unused sealant for future instatiation
of sleeves that night D be actionec at This Time.

Robber stamp Or write €822052-1 alongside current [T numper ON ele-
vator control rod C6CFi141-1 and C622052-3 alongside currenl parl number

on control rod C6CFI141=-3.

Rubber stamp or write £622061-1 alongside current part number o~ flar
control rod €6C¢W1017-3 and €622061-3 alongsicge current part numser ON
control rod C&6CWi1D17-7.

Rubber stamp or write (£22058-1 alongside currert Part number On aijersm
control rod CACWI0I9-1 and (622058-3 alongside current part numder on
control rod CELWINI9-3. o

S/B mo. £73%C

6-27=7

Fage 5 of 1%
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ACCOMPL1SHENT FRSTRUCTIONS: conTi e -
2. INETALLATION: o - ' BT
35 Ruﬁne' stavs or write CEIZCS 5—1 alongs:de CurreEnt pari numler on elsvalor B T
trim zas conirel rod LED 75 -1 arg C"‘ﬁe~-~ alongsice current sari auc- . oL e
ber on conirol rod CELTIONS o S
1. Rucosr siamD of write £AI20368-! ainegside current pari nurder on elssaisr . ) N
filap trim ras control rop CECTIDIS-T and ié-¢663-3 alongside current par: e S,
numoer on control roa [SITIDIS-3. : . N T
13, Reirsizil alt conirol rocs removed in paragraDns 2, 5. 5 and 7 above. ' ; e
Lhoecn rigging of eacn affected s»siem. i - e
1B, Galanze shech elevaliors Tr acgorfarce wilh procsdures getallss in Repaic o _ R
anc Overnaul ranual PSm 1-6-3 Cnapte~ 55-20-00. (¢ has been getecninmed c IR
Thar an agfitional one ounce weighr «ill possinly be reguirec upon com- . T
pletion of mogification. OCoerators mav balance cneck elevators anc ace D )
weight a5 recurrec or alternalive’y foregs tve balance ChecR anT auroT B
ticaiiy ade ihe one ounce weight., This may be acoomslished by agding .- : R
2 piece £° gluminus 10 e SaTE LimensiSns as exiSTing je3C weighis ’ : T
{6.72 x 1.75) and 2.082 inco tnick. :
E. Fumetio~ test fiaz, allsror ans elavalor systems and repiace a1t access
paneis., 4
3%, Or ingorperation of Mocifization Mo, 671703, £71718, B/172! and 871735,
mace tme following entrv in tne "Recoard ¢f Airframe Modificzazicns’ or o .
ensivaiens goL.ment. ‘Servite Bullezin No. 6/390 - instatliazicon of Sigsve - :
on Elevator, Flas and Alleron fontrol Rods - Modifization No. 6731703, £41718
81721 ang £/1735, mzorsoratec.”  “aws arn appropriate eniry for Rogifl-
cariens instatlec if act all accompiisner simulitanesusliy.
21. O0n incorporavion of MoctFization No. £/1734 make tne Tollowing entry in

the YRecorg of Alrframe wociications™ or egsuivale~1 document: '"Secvice
Builefin No. &7330 = 251373000 o7 New Airieron fooirol Roe - mocifi-
cation No. 6!.?3-. acconslishes™

KIT QF MATERIALS-

{n}

Fesruary 15t
Revision 'A*

Revision D',

Kit EQ BEEZE2-51 ~ Steave installation to Flap, Allerpn and Elevator
Control Aocs

Kit £5 £682%-53 - Sieeve instajiation to Flap, Aileron ang Eiavazor
Cortre! Rocs

Detailed it Lontery:

Quy per AL Reslaces
Par: No. -5t -3 Descriprion Fart No. Remarks
£C B6B2E Sheer 3 1 ¥ Kit LisT .
CHMKIT7C3 3 1 Drawing Kit
n, 1880 S$/B Ro. 67332
. June Sth, 198D &-T7-7
march 27th, 1987 fage £ of 1%
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47~ APPENDIX G

KiT OF MATERIALS: cont 'd

{¢} Deraiied Kit Lontent:

Qry per A/C Replaces
Par: No. CEMKE 734~ Description Parr NO. Remarks
CoMX173% : 1 Drawing ~ Kit
CbZ2070 1 Drawing - Rework
CACWINED-27 z Push Roc
CoCWNI043-27 2 Pin
HSZGﬁ?ﬁﬁQﬁ-!B 2 River

NGTE

The above kit represents Modification
Mo. B/173% only.

For U.S.4&. operators wno will not receive the primer and sealant in their
kit due 1O governing regulations, it is nored that the U.S. Federal Specifi-
cation for zinc chromate primer is Ti-P-1757.

For 1.8, operators regeiving retrofit kits trat do not incioge ne ImM3
33 D3/82 Sealapz. roe Fo)lowinp drernarives are Jisims:
{r} razerial Prqc&rem:r:; Inforcggion:
PR1LZ22~R2 Product Research Chemical [orporation
2425 Empire Avenue,
BURBANK, California, U.3.A.
or
419~415 Jersey Avenue,
Gleucester CTity, New Jersey, U 5 A,
ECI675-82 Minnesota Mining and Manufacturing Co.,
Adghesives C(oatings and Sealers Division,
3 Center 51, Paul, Minn. 5510, U.S.A.
{5320k B2 Chem Sea! Corporation,
11120 Shermanr Way,
Sun Valley, California S1352, U.S5.A.
Pro~Seal B9D-82 Essex Chemical Corporation,
18457 Susana Road,
LOeTON, Lalifornia 9022%, U.S.A.
February 15th, 1980 5/6 wo. 6/330

£-27-7

“Revision ‘A',  Junme 9tn, 1980 P g of 11
age &0 ©
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EXAMENE. FOR CRALKS ~™ _
{8 ABIA SHOWH _ o

TEPIlaL TuDl wITaloT T RELVE
ANY CRALK WITHIN Thi IRSPECTION AREL SHOWN 1S RIISDN
FOR RIJECTION OF RGD.

FXAMIn: ¥O5 LRALKS BEYOND SLIFVE

I8 AREZ SHITWN C epar '
j CRALX

1
ol
: 71 )
. . e\ A ' }
f - -—
1
NS Y
- t
* l s
Fi
.
SLEEVE \J
INSPECT FOR POSITION AMD SECBRITY
. TYPICAL TUBE WiTH SLEEVE
ANY CRACK WITHIN THE INSPECTION AREA SHOWN 35S REASDN
' FOR REJECTION OF ROD. & ""‘é
February 15th, 198D FICURE 3 _ 5/8 ?ibé“z;f.;
-y E.d ¥} . i 1 o . L
Rgvieinn *R', woe iy, 198 ‘ P;gg__‘ag of 11
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£QJIVALENT PART NUHBERS
Pre-Hod 6/!“3 | Post Mod 6/1487 Post Hod 6/1703
. 6/1488 ang 671489 | 6/1488 and 6/1489 | 6/ INN. 61721, .
rod retrofitted rod retrofltted with] 6/173h 'and 6/1735
: : with Mad No. 6/1703, | Mod No. 671703, New Production
Pre-Mod Post Mod 6/1718, 671721, 6/1718, &/1721 -1 Rods
6/1487 6/th87 : 6/1731« ani! 6/1735 6/1734 ond 641735 |
Installed during bulld 1-430° | 431 - 68 . - | 685 and subs
In Aircraft Serfal No. ‘ o o _ .
Elevator Quadrant ©C6CFII4I-1 | C6CFIIAT-3 | C6CFIThI-1 and C6CF 11413 and C6CFIL6T-1
10 Elevator Torque Tube N . - £622052-1" 622052~ :
Outboard Bel Icrank COCWI017-3 | C6CWI087-7 | C6CWI0N7+3 and. C6EWI017-7 and CoOWI0TT-1
to Flap | cerroeter | €622061-3 '
Outboard Bellcrank to CHCWI0I9-1 CGCHIO&S-} Cﬁ(}HlGiS"l.and céW1019-3 and CHCWI076-1
Alleron S - C672058-1 : €622058+3 '
Alleron Outboard | cecwr018-1 | c6eWior8-3 | “CocwioBo~1 - 4C6LWI0B0- | SC6CWI0R0-1
Quadrant to Bellcrank S : .
Elevator Teim Tab - C6CTI014=1 | C6CTIOMH-3 | C6CTIONI~T and C6CT1014+3 and C66T1062-1
Screwjack to Tab 1. ' 5622065 b 0622065-3
Elevator Flap/Elevator COCT1015-1 | CECi1015-3 - CSCTIOIS 1 and | c6CTI015-3 and . C6CT1043~1
Interconnect » Screw)sck : ' c622066~1 | C622066-3
to Tab ' ' 3 . -
Col., 1 ‘ Col, 2 1 -£gl; 3‘ . ICOls 4 :1: : o Kco‘; s ) ;lﬁo!l_é
§ € 202413 2024-781 2024-13 . - feozbersr ] 2026-TH)
"z Material | Material Materfal . Material | e
Pt ] Without Without 1 With Slenves With §leeves .UithP‘S :;c-vc?
?hz;‘ _'Sicgvoiw“" i}:‘cves . Rmufgf“i‘tfod*”;ﬁé i pr‘_‘j?ﬁ‘ tted - . | New m'f,.‘,"ff -
~:§%§ sNew Rod - nepaaqlnq C6CNI018-1 and 3 ' ' ‘ '

L TABRE Y
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‘Rods Requiring inspection
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Control Rod 2024-T3 Materlal 202ﬁ -T13 Haterlal 2024-78Y Materlal
Locat lon " Rods Rods
Elevator Quadrant CACFING1-1 Orlgind) C6CFIthI=3 Orlginal | C6CFLINI-T Original{C6CF1141-3 Original
o Torque Tuha {Sleeve inst (§leeve Inst) C622052-1 Retroflt{C622052~3 Retrofit
| COCFLUGE-1  (New Prodiv /
Outboard Bellcrank CO6CWI017-3 Orlglna!fCGCHIOIr 7 Original « COCWI017-3 Orlglnal|C6CWI017-7 Orlglnal
to flap (Slemva Inst) (s}eeve tnst) £622061~1 Retrofit]C622061-3 Retroflt
_ _ cHCWI0T7-1  (New Prod) %" ?-
Oulbonrd Bellcrank CHCWI019-1 Orliginal C6W|019 3 0riginal COCWINIg-1 orlqénal cb(W10194-3 Orlglnal
to Atleron {Sieeve inst meeve fnst) C622058-1 Retrofit]C622058-3  Retrofit
'V ' ' (6CW1076~1  (New Prod)« 2
Alleron Outboard COCWIOIB-1-Orlginal| CECWIOIB-3 Driginal | CECWIOIB-1 Orlginal|C6CWI018-3 Griginal
Quadrant 10 Bellcrank [{Replace with new | {Replace with new CECWIDBO-1 Retrof 1t{C6CWINBO-1  Petrof It
rod CHEWI08D-1) rod CHCWI0B0-1) CHIWI0B0- ) (New Prod)CbCW1080-1  (New Prod): { 2
Elevator Trim Screw= [C6CTIO14-1 Original| C6CTI014~3 Orilginal | C6LTI014-1 Original C6CT104-3  Origlinal
Jack to Tab {Steave lnst) (Slaeve Inst) C622065-1 Retrofit|£622065-3 Retrofit
. £6CT1042-1  (Now Prod.) v/
Elevator Flap Inter« CECTI015-1 Qrlglinal] C6ETI015-3 Orlglnal C6CTI015-1 Orlﬁtna! €6CT1015-1 Orlginal
connect - $crewjack to (5leeve Inst (S!eew: fnst) - (622066~1 Retrofit{CH22066-3 Retrafiy ~
Tab o , : L ) CHCTION3-1 - (Hew Prod) | f
Inboard flap Rod - t&cu‘o'?*l orlq‘lﬂ'ﬁ' B A LD Céc\ﬂm?"l Ol“lginal LR R .,
Bellcrank to Flap &/C 1 thry 15 A/C § thru 35 ‘
' {No retroflt) | ' e - _
Rudder Gear Tah CoCFI173-1 Origlna) CﬁCFH?S ~3 Orlglnat' ~ C6CF1173-0 Origlnal] C6CFI173-3 * Orlginal
Mechan!sm Mo retrpnt) . {Nq retrofit) . : ' S
Pudder Trim Screw ° cﬁcm)l}»s Orlglnal cscnou 3 Oriqlnal" wﬁﬁ‘?““"}"‘ 0rlglnal| C6CTIO13-3 Orlginal
Jack to fab (NO retrofi;} (NO retroflt) v "“,ﬂ"“ B IE -A )
SRR v+1 I ta\. 5 Eol. 3;.-. 5 S Col.h Col.. 5
- o ) '9—' S v-v»v 1o #‘.j-':'-.. o e '.' s ",'.-; . ! —
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